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EACH AFTER HIS KIND! 


By Dr. LEON J. COLE 
DEPARTMENT OF GENETICS, UNIVERSITY OF WiSCONSIN 


Havin@ chosen a biblical title for my talk this eve- 
ning, I may well conform to classical, and clerical, 
precedent by following it with an appropriate text. 
My text, then, is taken from the first and second chap- 
ters of the Book of Genesis. 


And God said, Let the earth bring forth grass, the 
herb yielding seed, and the fruit tree yielding fruit after 
his kind, whose seed is in itself, upon the earth: and it 
Was so, 

And God ereated great whales, and every living crea- 
ture that moveth, which the waters brought forth abun- 
dantly, after their kind, and every winged fowl after his 
kind: and God saw that it was good. 

And out of the ground the Lord God formed every beast 


1 Address of the retiring vice-president and chairman 
of the Section for the Zoological Sciences of the American 
Association for the Advancement of Science, Philadelphia, 
December 31, 1940. 


of the field, and every fowl of the air; and brought them 
unto Adam to see what he would call them: and whatso- 
ever Adam called every living creature, that was the name 


thereof. 
And Adam gave names to all cattle, and to the fowl of 


the air, and to every beast of the field; ... 


Thus we see that the science, or at any rate the art, 
of. nomenclature had a simple and auspicious begin- 
ning. Not only was Adam assured on the highest 
authority that “every beast of the field, and every 
fowl of the air” would continue to reproduce with 
fidelity “after his kind,” but that whatever names he 
should give to them would stick—a boon that would be 
greatly appreciated by present-day taxonomists. Ver- 
ily, the Garden of Eden at that time was a nomencla- 
tor’s paradise, for every species was a new one and 
there was no need to search through dusty tomes for 
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possible antedating descriptions, in order to establish 
a list of synonymy. Moreover, there was no one, not 
even Eve, to question the appropriateness of the names 
chosen or whether they conformed to the latest inter- 
aational rules. Indeed, there is reason to suspect that 
most of them were nomina nuda; and there is no basis 
for believing that they followed the binomial system— 
which is perhaps just as well, for it is trouble enough 
to check synonymies back to the Species Plantarum 
and the tenth edition of the Systema Naturae. _ 
There is little evidence that Adam gave much 
thought to taxonomy. In this I think he may well be 
excused, for he must have been kept pretty busy with 
such a host of animals and plants to name and have 
had little leisure for the contemplation of compara- 
tive morphology and its implications. Nevertheless, 
the system he inaugurated apparently served the needs 
of man fairly well for a good many centuries. Of 
course it was scarcely to be expected that everything 
would go along so smoothly indefinitely, especially 
after the advent of Eve and the unfortunate episode 
of the apple. In fact Adam’s nomencelatorial troubles 
may have started soon thereafter. I confess the ac- 
count comes from an apocryphal souree—perhaps it 
was one of John Kendrick Bangs’s amusing phantasies 
—but I recall reading somewhere years ago of Eve’s 
assistance in naming some of the animals. Apparently 
the job was too big for Adam alone; it dragged along 
and was still unfinished when Eve arrived on the scene. 
She naturally wanted to participate in the fun. So 
Adam assigned to her some of the animals to name 
while he was out rounding up a bunch of new species 
for the next day’s work. In checking with her that 
evening Adam noticed one large beast different from 
anything they had encountered before and he was 
curious to know what Eve had named it. Inquiry 


elicited the information that she had ealled it an 


elephant. “But,” asked Adam, “why elephant?” “Be- 
cause,” Eve replied, with the prototype of true femi- 
nine logic, “it looks like an elephant.” That was that, 
and no further argument developed—it has been an 
elephant ever since. 

By this time, you have perhaps begun to suspect that 
I plan to discuss some phases of nomenclature and the 
problems that arise in taxonomy and systematics. 
When I mentioned this intention to some of my col- 
leagues their looks seemed to say as clearly as words, 
“What do you know about taxonomy in the first place? 
And besides, everything has been said on the subject 
that can be said anyway.” To the first, I ean only 


reply meekly that I once ventured to describe a few 


species in an amateurish way; and as for the second, 
I had already sent in my title before I had seen “The 
New Systematics,” the latest, if not the last, word on 


the subject (in 853 pages!)—and it was then too late © 
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to retreat. Still, I am not sure that I should hay, 
wanted to back out if I could, as I have had this sub. 
ject on my mind for years. The impulse to say some. 


thing on it perhaps stems back to my student days, 


Where our graduate group worked there was an iron 
grill which separated the museum from the zoological 
laboratories. It separated almost as effectually the 
“species splitters” on the one side from the “sperm 
chasers” on the other—or, presumably, the ovine from 
the caprine biologists; but there was complete lack of 
agreement as to how this classification should be ap- 
plied. It is true, there were a few who knew the com. 
bination on the wicket gate separating the two proy. 
inces and who occasionally passed through; and jt 
was my good fortune to be one who was at least toler. 
ated on both sides. 

The situation as I have described it in those far-off 
student days is not greatly exaggerated and was indica- 
tive of an all too general attitude among zoologists, 
The field naturalist and museum worker felt that the 


“eloset zoologist,” as he dubbed the laboratory inve;- 


tigator, was working under such artificial conditions 
that his findings had little relation to animals in 
“natural” surroundings. Above all, that he had little 
conception of taxonomic problems, and the chances 
were that if he should meet in the wild the animal 
on whose tissues he was working he would not recog- 
nize it. The embryologist, physiologist or cytologist 
on his part accused the taxonomist of playing a game 
about on a par with arranging a collection of postage 
stamps, and of splitting genera into species, and spe- 
cies into subspecies, merely for the doubtful distinction 
of getting his name attached to the specimens and 
embalmed for posterity and for eternity along with 
them. The new science of genetics was just getting 
started and with the bumptious confidence of youth 
was maintaining that the analysis of the genetic factors 
would soon settle the question of taxonomic species for 
once and all; while a short time previously the equally 
enthusiastic devotees of bio-statisties were offering to 
do the same thing by mathematical formulae. None 
of these proposals was embraced by the taxonomists 
with enthusiasm nor did they tend to draw the two 
camps closer together. Nevertheless, as the years have 
passed both sides have come more and more to see 
that they are dealing with different aspects of the same 
questions; biologists generally are coming to recognize 
that what an animal or plant is or can be in its physi0- 
logical or morphological, or even teratological, re- 


‘sponses—whether in its natural surroundings, in the 


laboratory, the garden plot or under domestication— 
is all an expression of its innate capacities and as such 
should be taken into account. The only reason the 
extreme responses are not ordinarily encountered “in 
nature” is that the natural environment does not com- 
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monly reproduce the extreme or unusual vonditions of 
the laboratory. 

The primary purpose of giving names, of course, is 
to furnish “handles” by which animals or plants may 
be identified and designated in reference. A breeder 
of eattle may give a distinguishing name to every ani- 
mal in his herd and an experimenter with the larger 
animals, and to some extent with plants, may distin- 
guish each individual with which he deals by a separate 
designation. Obviously this is not feasible for the 
whole array of organisms in nature, or even those 
which are selected for descriptive study and preserva- 
tion in collections. Nor would it serve any useful 
purpose if it could be done. Hence some sort of 
grouping must be made, and the names applied to the 
collective groups. The most natural and generally 
useful grouping is to put together forms having cer- 
tain morphological or qualitative characteristics in 
common, although of course many other groupings are 
possible, such as those based on geographical or eco- 
logical habitat, and the like. As Coulter has put it, 
nature makes individuals, and man makes species. 

Neither sacred nor apocryphal history informs us 
whether there was more than one kind of elephant 
represented in the Eden Zoo; but we are told that 
each was to reproduce “after his kind,” which intro- 
duces the factor of genetic relationship. Even without 
this element, further classification than that into inde- 
pendent “kinds” is possible, just as it is of inanimate 
objects. There are, moreover, different degrees of 
resemblance, from which a hierarchic system of group- 
ing results, irrespective of any necessary genetic rela- 
tionship. The beginning of systematics is, then, the 
classification of organisms according to their degree 
of similarity, though in this there is room for disagree- 
ment as to the relative value of different characters in 
determining similarity. To take a crude but not a 
fanciful example, whales once were classed as fishes 
because they both swim in the sea. Such questions are 
sublimated to much greater refinement to-day, but they 
still cause a large share of the instability and conten- 
tions of taxonomy. Possibly this is another penalty 
of Eve’s consuming pomological curiosity. 

Community of deseent gives a basis of classification 
of another sort. Until fairly recent times it was gen- 
erally taken for granted that each kind, or species, of 
organism was descended unchanged, except for a cer- 
tain amount of intraspecific variation, directly from 
its original creation. But as more extensive collections 
Were made intermediates became more and more 
troublesome and it became inereasingly difficult to 
define the limits of the species, in spite of help given 
by certain pious naturalists. One American concholo- 
gist, for example, was reported as dropping such 
unregenerate specimens on the floor and stepping on 
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them, explaining that they were anomalous perversions 
the Creator never intended anyway; and it is rumored 
that at least one botanist aided divine intention in a 
similar manner. It will be recalled that the elder 
Agassiz held to the thesis that species were individually 
created according to a divine plan, even after the idea 
of evolution had become adopted by the generality of 
biologists. With the acceptance of evolution the sys- 
tematist strove to make his classifications as “natural” 
as possible; he not only wanted his arrangements to 
show the morphological resemblances between groups, 
but he tried to select those characters for his purpose 
that would bring together the groups most closely 
related in actual genetic descent. His goal was not 
only a system but actually a genealogical chart. But 
except in a few recent instances the process of species 
making has not been actually observed. As a conse- 
quence the course of descent has had to be inferred 
from morphological, embryological and other evidence, 
and hence is open to different interpretations and to 
frequent change as more facts are accumulated. In 
fact, systematics plays a double role, viz., the defining, 
deseribing and naming of groups, with the inference 
that in arranging them their descent, and hence their 
genetic relationship, is being portrayed at the same 
time. This duality of modern taxonomy has often been 
pointed out and the proposal to divorce naming com- 
pletely from any implications as to relationship has 
been suggested by a number of authors as a panacea 
for nomenclatorial ills. 


ARE SPECIES A REALITY? 


Systematists generally look upon the species as being 
the most real, and in that sense the most important, 
basie biological group. The groupings above the spe- 
cies are assumed to differ not only in rank but in kind 
from those below it. Still there is much disagreement 
as to whether there is really any such definite entity 
as a species, and although numberless attempis have 
been made to define it, and tomes have been written 
on the subject, no universally acceptable definition has 
yet been forthcoming. Earlier definitions were based 
primarily on resemblance, while later ones tend to 
emphasize the dynamic nature of the species concept. 
Dobzhansky, for example, has recently characterized a 
species as “that stage of evolutionary process, at which 
the once actually or potentially interbreeding array of 
forms becomes segregated into two or more separate 
arrays which are physiologically incapable of inter- 
breeding,’’? and adds that the “species is a stage in a 
process, not a static unit.” The older definitions use 
the criteria of resemblances and assume that classifica- 
tion by them will give a fair picture of genetic rela- 
tionship; the other tests relationship by breeding 

2‘¢Genetics and the Origin of Species,’’ 1937, p. 312. 
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behavior and assumes that greater resemblance should 
ensue from closer genetic similarity, as indicated by 
the capability of interbreeding. Even Darwin avoided 
defining a species, but said: “No one definition has 
satisfied all naturalists, yet every naturalist knows 
vaguely what he means when he speaks of a species.” 
Arthur searched the “Origin of Species” for a more 
definite statement and reported as follows:* “If a man 
were going to revolutionize the world of thought he 
certainly, I assumed, would give a definition of the 
subject he is going to treat. But I could not find a 


word as to what Darwin meant by a species. Yet I. 


did find this in the latter part of the last chapter; he 
says, ‘And now we shall be freed from the vain search 
for the undiscovered and undiscoverable essence of the 
term species.’” “Consequently,” Arthur concludes, 
“here we are, tracing a will-o’-the-wisp.” 

From the pre-Darwinian view of the definiteness, 
fixity and separate origin of species, opinions of many 
swung to the completely opposite extreme. Bessey, for 
example, asserted that “species have no actual exis- 
tence in nature. They are mental concepts, and noth- 
ing more.”* East probably represented general 
opinion more accurately when he said,® “In a sense, a 
species is a human concept and as such its definition 
may be carried to any ridiculous extreme, yet there is 
no more striking biological fact than that in general 
the great groups of living things do fall into specific 
subdivisions which many criteria show to be distinet, 
discontinuous, without intermediates.” That such 
definite, distinct groups may in certain cases arise 
suddenly and completely at a single jump is evidenced 
by the few authentically known cases of amphidi- 
ploidy; but this can not be the general, and certainly 
not the universal, mode of species formation. 

- The mammalogists and ornithologists in this country 
have devoted special attention to taxonomic procedure 
and brought it to a relatively high state of perfection. 
This is probably due in part to the fact that these 
groups are relatively homogeneous and much more 
completely known than most others. The concept of 
species developed by Allen, Merriam and others of that 
time has recently been modernized a bit and is stated 
by Mayr as follows:* “A species consists of a group 
of populations which replace each other geographically 
or ecologically and of which the neighboring ones 
intergrade or hybridize wherever they are in contact 
or which are potentially capable of doing so (with 
one or more of the populations) in those eases where 
contact is prevented by geographical or ecological 
barriers.” Be it noted that in practice, in the absence 

3 Amer. Nat., 42: 244, 1908. 

4 Ibid., 42: 218, 1908. 


5 Ibid., 54: 262, 1920. 
6 Ibid., 74: 256, 1940. 
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of controlled experimentation, the ability to hybridig. 
(I prefer the word interbreed in this connection) mg 
be inferred from the observable: intergradation, la 
us take a case in point familiar to most of us, (), 
common bob-white quail varies from a large, pale hin 
in New England to a small dark form in the hyyjj 
region of southern Florida. Chapman says:? “No q,, 
who compared this small, dark Florida Quail with i 
large, pale Quail of New England would consider they 
the same species. But on examining a series of Quik 
from all the Atlantic States one sees how gradualh 
this change in color and decrease in size occurs, aaj 
that nowhere would it be possible to draw a line sey, 
rating the two extremes.” The Florida form is, ther. 
fore, accounted but a subspecies of Colinus virginianys 
which view is further substantiated by the fact thy 
the two are highly, if not completely interfertik 
“But,” adds Chapman, “if through any change in the 
earth’s surface the regions occupied by the large, light 
Quail and the small, dark one should be separatej, 
the intermediates would disappear and instead of ; 
race or subspecies we would have a full specie 
Colinus floridanus.” This would not be the ease, hoy- 
ever, with Mayr’s definition, since the two extrema 
would presumably be “potentially capable” of inter. 
breeding even should the intermediates disappear. 
Here again we encounter the conflict between the 
purely descriptive criterion and the attempt to include 
genetic relationship. The situation is still mor 
anomalous in those eases, by no means rare, in which 
the series of intergrading subspecies returns on itself, 
forming a ring or Rassenkreis, the remote members of 


- which may come to occupy the same territory. Dice 


has deseribed such a case in a species of deer mouse, 
Peromyscus maniculatus.. In Michigan are found tw 
subspecies, dairdit and gracilis, living side-by-side, but 
occupying generally different ecological habitats, ani 
showing no evidence of intergradation. They are cou- 
sidered subspecies rather than full species, becaus 
“gracilis is said to intergrade westerly with borealis 
which in turn intergrades with osgoodi, osgoodi with 
nebrascensis, and nebrascensis with bairdii,” thus clo: 
ing the ring. Cases of this sort invalidate the sup 
posed law, long held to be of general. application, that 
while two closely related species might overlap in the 
same locality, two subspecies of the same species coull 
not do so. This would undoubtedly be the case were 
there not some barrier to natural interbreeding, {0 
there would otherwise be mixture and intergradatiov. 
In this case the different ecological habitats may be the 
barrier that keeps them apart, although it is perhaps 
not the only factor. At any rate, Dice has shown thal 


7‘‘Handbook of Birds of Eastern North America,” 
1895, p. 4. 
8 Jour. Mammal., 12; 210-213, 1931. 
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he two forms may be interbred in the laboratory and 
fertile young produced. 

In contrast to such compléxes within species, in 
ae..hich the subspecies may be differentiated by morpho- 
Bogical distinctions, are others consisting of groups 
B.howing only slight morphological differences but with 
®.; much intersterility as ordinarily distinguishes full 
species. An important example is that of the malaria 
mosquito, Anopheles maculipennis. It was early 
® joticed that malaria might be widespread in certain 
© jocalities and rare in others, though this mosquito was 


'S; and HAE equally common in both. Subsequently it was found 
Sepa. ¢hat while the adults were practically indistinguishable, 
there at least six “races” could be established on well-defined 
anu, He characters of the eggs. These races differ in ecological 
t tht HM jabitat and in the habits of the adult, which in turn 
ertile are correlated with their importance as vectors of 
in the {MM yalaria. The race, or subspecies, typicus does not feed 
Tight on man if other sources of food are available and 
rated, hence is of little importance as a malaria carrier. 
of Another, atroparvus, “is occasionally a source of mild 
ies endemic malaria”; labranchiae is “a dangerous malaria 
hov- HM carrier”; and elutus “is always associated with intense 
‘emes malaria.”® It early appeared probable that these 
nie. forms remained constant even when present in the 
peat same area; and later intensive breeding experiments 


the revealed within what would appear to be a fairly uni- 
luce form species as based on morphological characters, the 
- same degrees of sterility commonly encountered be- 
hich tween well-recognized species, or even genera, in other 
elf, groups of animals as well as in plants. Turrill re- 
of = marks of the latter that:1° “Species widely different 
Nee morphologically may be fertile one with another and 
om yield fertile offspring, as in many orchids, while species 
hwo differmg in few obvious characters may be inter-sterile, 
but as in some buttereups.” 

ni Rassenkreise, or “clines” as Huxley designates them, 
= are due primarily to a differential distribution of genes 
™ through an interbreeding population. Such a situation 
li may be produeed by any factors, geographic, ecologic 
th or genetic, which interfere with complete random mat- 
‘ ing, thus leading to some degree of inbreeding and the 
é formation of local populations differing in gene fre- 
" B® quency if not in actual genes. The theoretical effects 
¥ of the interaetion of breeding barriers, selection and 
mutation rate, which have been worked out, particu- 
larly by Wright, need not be gone into here. The 
groups formed in this way are the taxonomist’s sub- 
species or races and the question we are concerned with 
at the moment is, how and when may they become bona 
fide species? On the basis of descriptive characters, 
we may say at the level where there is a definite gap 


“<The New Systematies,’’ 1940, p. 353. 
0 Ibid., 1940, p. 65. 
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between one group and others most similar to it; con- 
sidering it genetically, i.e., dynamically, we would say 
with Dobzhansky, when it is physiologically incapable 
of interbreeding with closely related groups. But we 
have already seen that neither of these is practically 
applicable in all cases. 

One thing is clearly apparent, namely, that differen- 
tiation within a population may result from any cause, 
whatever its nature—genetic or otherwise—which 
interferes with the free and unrestricted distribution 
of the genes among its component members. Sterility, 
far from being due to a single cause, may result from 
many causes. There is not time for a full diseussion 
of sterility, but some of the factors which may inter- 
fere with free interbreeding, or which tend to produce 
a differential in favor of some matings over others, 
may be listed: | 

Geographic—islands, mountain ranges, rivers, ete. 
Mere distance, bringing certain members of the popu- 
lation into closer propinquity to some of their neigh- 
bors than others farther away. 

Ecologic—Physiographie and biotic habitats; tem- 
perature, moisture, altitude, ete. 

Morphologic—Size; structure of parts, particularly 
of genitalia. 

Physiologic—Age and time of sexual maturity, 
health, longevity, physiology of reproduction, reactions 
to stimuli. (I have elsewhere made the suggestion that 
length of day acting on differently attuned biotypes 
may beja factor in effecting a rough stratification of 
breeding mourning dove populations with reference to 
latitude, thus tending to some degree of inbreeding.) ** 

Genetic—Gene mutation; chromosome aberrations, 
including» inversions, deficiencies, translocations, seg- 
mental interchange and polyploidy. 

Psychologic—Sex recognition ; courtship and mating 
behavior; pugnacity. 

One or more of these causes may be primarily oper- 
ative in certain cases of differentiation, or any combi- 
nation of them. Complete breeding isolation may oc- 
casionally be brought about in a single jump, such as 
amphidiploidy, previously mentioned. Possibly also a 
single mutation which profoundly affects developmen- 
tal rates and so induces profound modifications, as 
suggested by Goldschmidt,'* may have a like effect. It 
would seem, however, that more usually speciation is 
a gradual process, and Muller’* maintains that eumnu- 
lative gene mutations alone may suffice to bring about 
interspecific incompatibility. In view of all this mul- 
tiplicity of causes it becomes obvious why species are 
so difficult to define. 

(To be concluded) 


11 Auk, 50: 284-296, 1933. 
12 ScIENCE, 78: 539-547, 1933. 
13 New Systematics,’’ 1940, pp. 186-268. 
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ROBERT KENNEDY DUNCAN, EMINENT CHEMIST: 


A MEMORIAL ADDRESS? 


By Professor ALEXANDER SILVERMAN 
HEAD, DEPARTMENT OF CHEMISTRY, UNIVERSITY OF PITTSBURGH 


To-pay marks the seventy-second anniversary of 
the birth of Robert Kennedy Duncan in Brantford, 
Ontario, Canada. Of his youth, his training for the 
baccalaureate degree and graduation with honor from 
the University of Toronto, his residence as a fellow in 
Clark University, his teaching in various high and 
preparatory schools, his graduate study in Columbia 
University, so much has been written that the details 
need not be repeated. His marriage in 1901 catalyzed 
his efforts and from that year to 1906 he was pro- 
fessor of chemistry in Washington and Jefferson Col- 
lege. Three summers during this period he traveled 
abroad, and as an additional interest to his teaching 
and travels wrote numerous articles interpretative of 
science for McClure’s Magazine. In 1901 McClure’s 
sent Duncan to Europe to visit Pierre and Marie 
Curie in Paris and to report on developments in radio- 
activity, and on his 1903 trip his objective was the 
accumulation of new scientific knowledge in general. 
The 1905 and 1906 trips were made for Harper’s 
Magazine to furnish enlightenment on modern chem- 
ical industry in Europe, and in the latter year he at- 
tended the Sixth International Congress of Applied 
Chemistry in Rome, where his idea of industrial re- 
search fellowships got its inception. Duncan was im- 
pressed by the contacts between industry and men of 
science, and the consequent cooperation of science and 
industry, in parts of continental Europe. Returning 
to America, he transferred in 1907 to the University 
of Kansas, where he was appointed professor of in- 
dustrial chemistry and where he established his first 
industrial fellowship. 

Having known the very first fellows and also Dun- 
can and his successors, I find it exceedingly interest- 
ing to follow the evolution of his plans. His com- 
pelling and fascinating books, “The New Knowledge,” 
which appeared in 1905, and “The Chemistry of 
Commerce,” which came in 1907, were under discus- 
sion everywhere in America. It is not strange that in 
1909 when Andrew W. Mellon received a communica- 
tion from France regarding a chemical discovery and 
consulted an officer of the Gulf Oil Company regard- 
ing its value he was told that, according to Dunean’s 
“Chemistry of Commerce,” the process had no utility. 
Nor is it strange that after having read his books Mr. 


1 Contribution No. 415 from the Department of Chem- 
istry, University of Pittsburgh. 

2 Delivered before the Robert Kennedy Duncan Club of 
Mellon Institute of Industrial Research, Pittsburgh, Pa., 
November 1, 1940. 


Mellon and his brother Richard invited Duneap 
come to Pittsburgh for a conference. The consequeny 
of this visit was his appointment as professor of jy, 
dustrial chemistry and head of a new department ¢ 
industrial research in the University of Pittsburg) 
under Chancellor Samuel Black McCormick. 
Before continuing the steps in the development of 
the larger Duncan plan, it might be interesting y 
have a few side-lights. E. Ward Tillotson, of Melly 
Institute, who was a fellow under Duncan in Kang, 
in 1909, commenting upon his early work on glass, his 
said: “Dr. Dunean looked upon it with a sort of reve. 
ential awe.” He had just read in a journal about ip. 


vestigations on radioactivity and about a “glass tun & 


with thin walls permeable to alpha rays and yet stro 
enough to withstand atmospheric pressure when eve. 
uated. To him this was a veritable wonder.” Sone 
times his poetical nature and idealistic vision «il. 
minated in scientific regret, as when he shared the 
disappointment of a manufacturer who tried to in- 
part the clarity of Iceland spar to glass and found the 
reverse to occur when he introduced it. But most of 
Dunean’s predictions have come true. 

Already in 1901, when Duncan became professor in 
Washington and Jefferson College, he was interested 
in glass. He engaged in research for a local manv- 
facturer. While his first two patents in 1903 covered 
the making of phosphorus, three which followed in 
1904 protected a process for ornamenting glass and 
similar ware. 

Shortly after coming to the University of Pitts 
burgh he made an unannounced visit to Thomas H. 
Howard, of the Phoenix Glass Company, saying that 
he had made a successful experiment in the laboratory 
for the production of electrie light bulbs without the 
expensive materials ordinarily employed and that this 
observation might mean a great saving to industry. 
Duncan had already contacted several glass companies 
for the purpose of renting a pot, but the price was 
prohibitive. The appearance of Duncan, his slight 
build, his keen eyes, his intense concentration of 
thought, prompted Mr. Howard to furnish facilities 
Dunean then tried the experiments personally. The 
results were disappointing, but his only commett 
was: “This is a case where science and practice dis 
agree.” Obviously, his personality had greatly m™ 
pressed Mr. Howard, for later the company estab- 
lished a fellowship under Duncan. According to Mt. 
Howard, the fellow selected for the research was “a 
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ae | good mixer, could tell a rattling good story and was a 

generally fine chap.” Mr. Howard inquired whether 
© he was “more full of wit and good humor than chem- 
B istry.’ Duncan merely answered: “Up to a certain 
point you are correct; he is a good fellow and a fine 
mixer, but he is also a bright chemist.” Duncan was 
Bright. A new type of glass was developed for the 
B company, a type entirely different from anything that 
| had previously been produced. 

Samuel R. Scholes, of Alfred University, who be- 
came a fellow in 1911, speaks of the versatility of 
Duncan’s mind. Winkelmann and Schott had pub- 
lished their factors on thermal expansion of glass- 
forming oxides and had assigned the lowest values to 
™ magnesium oxide and boron trioxide. Scholes pro- 
Cansys ceeded to prepare a glass, MgO - B,O, in composition, 
88, has but found that it merely crystallized and was not 
rever. glassy. At about this time borosilicate glass was in 
ut in. its early stages of development. Also, when the Shoop 
tubule fe spray for molten metal was invented Duncan won- 
trong dered if glass could be sprayed to produce enamel sur- 
eva: fame faces. Scholes commented that “glass was a viscous 
Some. liquid that could not be blown into tiny droplets by a 
cil. HM spray gun” and so that subject was dropped. As 
1 the Scholes soliloquizes, “Just what interesting results 
) in in the production of glass wool might have resulted if 
d the we had followed that up, one can only conjecture.” 
st of It seems, therefore, that there were times when Dun- 

; ean had rare flashes of insight which did not neces- 

r in sarily materialize. We all recall how W. F. Hille- 
sted brand overlooked helium and Justus von Liebig 
inU- passed bromine by. Both were discovered by other 
red scientists. However, as a result of Duncan’s begin- 
| in nings, Mellon Institute has provided leading technolo- 
and gists for the glass industry and has completed many 
significant researches. The fruits in the field of glass 


construction of an adequate laboratory building. In 
1914 construction was begun, but unfortunately the 
: man who had the vision did not live to see its com- 
| pletion. He died on February 18 of that year. The 
building was dedicated to Robert Kennedy Duncan 
and to Judge Thomas Mellon, the father of the 
founders. 

Already in 1911 work in pure research commenced. 
In 1922 a department of research in pure chemistry 


ts. technology are in themselves a recognition of the 
H. initial interests of Robert Kennedy Duncan. 

at Resuming Dunean’s career in Pittsburgh, we follow 
ry him to the frame building erected in 1911 on O’Hara 
he Street to house the first industrial fellowships, and 
Is then in 1913 we see the experiment recognized by the 
. brothers Andrew W. and Richard B. Mellon, who 
8 founded Mellon Institute of Industrial Research and 
the School of Specifie Industries and authorized the 
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was added to the institute. The contributions of this 
new department to human well-being through its 
studies concerning the treatment of pneumonia would 
alone have justified its creation, to say nothing of 
other developments. 

Always the research quarters became overcrowded. 
It was a natural step in 1937 from the O’Hara Street 
quarters to the magnificent temple of research on 
Fifth Avenue. The fruition of Duncan’s planting in 
the field of industrial research has been so generally 
recognized that elaboration is unnecessary. If one 
examines Bulletin No. 4 of the Mellon Institute Bib- 
liographie Series, which lists the books, bulletins, 
journal contributions and patents by members of the 
institute (1911-1938), the findings are as fine a trib- 
ute to Dr. Dunean and his successors as can be found. 

In a booklet published by the institute in 1924 
concerning industrial fellowships is the statement, 
“Tn his allegorical romance, ‘The New Atlantis,’ writ- 
ten before 1617, Francis Bacon planned a palace of 
invention, a great temple of science where the pursuit 
of natural knowledge in all its branches was to be or- 
ganized on principles of the highest efficiency.” It 
took three centuries to find a Robert Kennedy Duncan 
to bring about a realization of the allegory. 

This tribute to Dunean cannot close without a men- 
tion of other far-reaching aspects of his work. Dun- 
ean insisted that every fellow should render some 
teaching service to the University of Pittsburgh in 
the early contracts which he drew. At least three 
hours per week were indicated. While not every in- 
dividual was a natural born teacher, some of the fel- 
lows were able to offer special courses which could not 
be had in any other institution, and it was possible to 
have a variety of special topics presented, probably 
the greatest covering industrial applications that 
could be found in a single institution. 

To-day, specialists of Mellon Institute, although 
the institution is now a separate corporation, still 


render this valuable service to the University of Pitts- 


burgh. In turn the university offers graduate in- 
struction to the junior institute members, and again 
in turn the institute affords special equipment and 
library facilities which the university does not possess, 
which are utilized for research. Duncan’s plan has 
created an interest of industry in teaching and of the 
teacher in industry. He has done even more. In his 
early travels abroad he remarked that certain coun- 
tries, in the order-of the mutual interest displayed by 
industry and education, had attained industrial excel- 
lence. He classified the countries in their order of 
supremacy on this basis. His hope to place America 
in the lead has been realized. 

No better conclusion to this tribute can be offered 
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than the words of Harrison E. Howe, editor of Indus- 
trial and Engineering Chemistry, in an editorial pub- 
lished after the dedication of the last building: 


‘*An institution is the lengthened 
shadow of one man.’’ 


While unquestionably the best dedication of the new 
home of Mellon Institute is the work of that organiza- 


OBITUARY 


SIR OLIVER LODGE 


A COMMANDING figure in the annals of science has 
gone to rest with his fathers in philosophy. Sad in 
his loss to this world, we can not but hope that in the 
spirit of his own beliefs, couched in that unusual mix- 
ture of humility and strength which was of the essence 
of his nature, the transition for him was not so great 
as that which convention has attributed to the mystery 
of death. How this grand old man of science would 
delight in cementing his beliefs, so courageously enter- 
tained, by meeting in the Halls of Valhalla all his 
spiritual colleagues of the past and telling them of 
those wondrous things which it has been his privilege 
here on earth to see, and in which those long-departed 
giants of science could witness so rich a harvest of 
their labors. 

Sir Oliver Lodge came to the active service of science 
in an age when physics had taken a new lease of life. 
The ordering of the heavens in the mind of Newton 
and of his followers for two and a half centuries had 
developed the resources of discovery to a point where 
stagnation was threatened. Then came a new era of 
promise in the discoveries of Faraday, Ampére, Henry, 
and that little group of philosophers whose labors 
became moulded by Maxwell into a coordination of 
thought in which more and more of the phenomena 
of nature, including optics, were pictured as but sepa- 
rate parts of the common domain of consistency of the 
universe. Encouraged by the detailed powers of 


‘dynamics to build mechanisms closely analogous to the 
large sealed mechanisms of mankind, but in the unseen ' 


world, and with potentialities to coordinate that world, 
the hope was that nature’s greatest strongholds might 
now capitulate to the ingenuity of the intellect of man 
and become revealed to his senses in a picture har- 
monious with his primitive intuitions. The mathe- 
maties of McCullough and the epoch-making researches 


of Maxwell had provided substantial cause for a belief, 


in the existence of an all-pervading ether which had 
no bounds in space, which permeated all matter, and 
was indeed the great sea of the universe in which all 
happenings took place. Born as a medium of con- 
veyance, it began to seek a more and more dominant 
role with matter itself as nothing other than a spe- 


tion during the past years, thought naturally revert, ty 
the conception of Robert Kennedy Duncan about igy 
and to the very real application of Emerson’s saying ,, 
this situation. 

But it is more than that, for attracted by what might 
be accomplished according to Duncan’s plan, a number ¢ 
other shadows have appeared signifying the major ¢q, 
tributions of many individuals. The aggregate shadow 
broadening to resemble that of a great pyramid. 


cialization of its substance and the behavior of matte 
as a specialization of its mevements. 

Sir Oliver Lodge was one of those who seized mog 
tenaciously upon this encouraging scheme of philoy. 
phy and all that went with it. To the end of his days 
matter and energy were very concrete realities to hin 
and he liked the kind of ether that he could almos 
stir with his walking stick. In physies he was a strong 
materialist, which fact, in some respects, contrasts 
strongly with his acceptance of phenomena in the realm 
of psychical research, where again, however, he seemed 
to seek a substantial reality of another kind. 

Sir Oliver Lodge’s early interest in electromagnetic 
theory led in a natural way to his experiments with 
lightning conductors, which experiments almost antic- 
pated the work of Hertz. Further experiments o 
electric waves led to his invention of the “coherer,’ 
which permitted the reception of waves over distances 
of considerable amount and almost led, in his hands, 
to a practical realization of the possibilities of wireles 
telegraphy on a commercial seale. Indeed, it is prob- 
ably true of Sir Oliver Lodge, as of others of his 
epoch, that he would have been encouraged to pursue 
the possibility of wireless waves to a stage of achieve- 
ment comparable with that of a later epoch, had his 
knowledge of electrodynamics been less; for in the 
spirit of the knowledge of the times, the wireless pos- 
sibilities of to-day would have seemed outside of the 
realm of reason into which, indeed, they were only 
brought by the later discovery of things of an entirely 
new type, having to do with such properties of the 
upper atmosphere as are associated be es the Kennelly- 
Heaviside layer. 

With an eye to the practical side, Lodge invented 
the electrical method of dispersing fog and was ass0- 
ciated with many other devices in the field bordering 
between engineering and physics. He did pioneet 
work in the science of electrolysis, and played an in- 
portant part in that field of research, so much a center 
of interest of the day, in which the endeavor was 1 
ascertain whether or not the supposed ether was ¢al- 
ried along with the earth in its motion through space. 
Lodge contributed one of the pioneer experiments in 
this field, a field from whose birth pangs was bor? 
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ihe modern theory of relativity and all that changed 
J view with regard to our concepts of time and space 
; which goes with it. 


Lodge’s own desire for concreteness in the picture, 


‘ combined with a foreeful style in writing, made him a 
BP particularly clear writer and expositor. He is the 
.uthor of several books, such as “Elementary Mechan- 


a ics,” “Modern Views of Electricity,” “Pioneers of 


Science,” “The Ether of Space,” which have been a 


' source of inspiration to countless physicists and doubt- 
; less have inspired many of them to specialize in the 
field of electrodynamics. 


Oliver Joseph Lodge was born on June 12, 1851, at 


q Penkhull, near Stoke-on-Trent, England, and received 
Be his early education at Newport Grammar School. He 


received much of his early advanced education in 
physics at University College, London, and obtained 
the degree of doctor of science in 1887. Following a 
lectureship on physies at Bedford College for Women, 


® he was appointed assistant professor at University 
© College, and in 1881 he was elected first professor of 


physics at Liverpool. In 1900 he was appointed prin- 


cipal of the new university at Birmingham, which posi- 


tion he held until 1919. In 1877 he married Mary, the 
daughter of Alexander Marshall, and his family com- 
prised six sons and six daughters. 

Lodge’s strong personality, combined with his set- 
ting as principal of the University of Birmingham, 


® made him an outstanding figure among those whose 


influence extended from the cloisters and the labora- 
tory far into the realm of human affairs. He was 
probably better known to the “man in the street” than 
almost any of his contemporaries, a cireumstance which 
was enhanced considerably, of course, by the promi- 
nent part that he played in the realm of psychical 
affairs. In this realm, while he was probably the most 
outspoken of his contemporaries, he was not alone, for 
Sir William Crookes, Lord Rayleigh and indeed Sir 
J. J, Thomson also viewed these matters as worthy of 
serious consideration. 

In spite of Sir Oliver Lodge’s dominating person- 
ality and his foreeful faith in his own point of view, 


| he possessed a sympathetic and friendly kindli- 


ness towards younger men. The present reviewer will 
hever forget when, as a very young and quite unknown 
man, he had oceasion to write to Sir Oliver Lodge con- 
cerning a paper, how he received, instead of a rather 
cold and formal reply, a very sympathetic and encour- 
aging letter which seemed rather as though it had come 
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from an older relative than from the great Sir Oliver 
Lodge. 

Lodge was, of course, the recipient of numerous 
honors in his own country and abroad, but the greatest 
of all monuments to his memory is the inspiration 
planted in the hearts of so many people in all walks 
of life who, physicists and laymen alike, have been 
vouchsafed a wider view of nature through what he 
has written and spoken. w. F. G. Swann 

BARTOL RESEARCH FOUNDATION 

OF THE FRANKLIN INSTITUTE, 
SWARTHMORE, PA. 


RECENT DEATHS 
Dr. Louis KAHLENBERG, professor of chemistry of 
the University of Wisconsin, retired, and chairman of 
the department from 1908 to 1919, died on March 19 
at the age of seventy-one years. 


Dr. Rees BrREBNER ROBERTSON, assistant 
professor of histology in the College of Medicine of 
the State University of Iowa, died on March 15. He 
was sixty years old. 


JOHN CHESTER KENDALL, director of extension at 
the University of New Hampshire, formerly professor 
of dairy husbandry at Kansas State College, died on 
March 16, at the age of sixty-four years. 


NatTHAN CuirrorD Brown, known for his work on 
the distribution and habits of North American birds, 
died on March 20, in his eighty-fifth year. 

Dr. Grorce Dawes Hicks, emeritus professor of 
philosophy in University College, London, died on 
February 16, at the age of seventy-eight years. 


THE death at the age of seventy-seven years is an- 
nouneed of Dr. Karl Frederik Wenckebach, since 
1929 professor emeritus of medicine at the University 
of Vienna, known for his pathological and clinical 
studies on diseases of the heart and circulatory system. 


Dr. ArtuR Carposo PEREIRA, professor of toxicol- 
ogy and adjunct-director of the Institute of Forensie 
Medicine of the University of Lisbon, died on Deecew- 
ber 20, 1940, at the age of seventy-three years. 

Nature records the death of Eugen Dubois, dis- 
coverer of Pithecanthropus erectus, on December 16. 

In recording the death of Dr. Koltzoff, director of | 
the Institute of Experimental Biology at Moscow, in 


the issue of Science for February 28, his name should 
have been given as Nikolai Konstantinovich Koltzoff. 


SCIENTIFIC EVENTS 


THE RESEARCH LABORATORIES AT 
PRINCETON OF THE RADIO COR- 
PORATION OF AMERICA 


Ravio research laboratories at Princeton, N. J., are 


planned by the Radio Corporation of America. They 
will be headquarters for all the research and original 
development work of the corporation and also for its 
patent and licensing activities. 
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_ An announcement in regard to the plans for the new 
laboratories made by Dr. David Sarnoff, president of 
the corporation, reads in part: 


To equip our research staff with the best and most 
modern facilities and conveniences, we have purchased a 
large tract of land at Princeton upon which we shall 
erect a laboratory building which will include a lecture 
auditorium and the combined technical and patent li- 
braries of the Radio Corporation of America organization. 
We hope to have the building wore before the end 
of this year. 

We believe that this step marks a milestone in the prog- 
ress of radio. Such important fields as television, fac- 
simile, electron optics, wave propagation and ultra-high 
frequencies open to radio a future even greater than its 
past. The developments in these fields will contribute 
to the creation of new industries and to the improvement 
of existing services. 

More and more of our research work is being concen- 
trated on problems of national defense. The new Radio 
Corporation of America Laboratories will make it possible 
to increase these efforts and to insure the maximum use 
of our research facilities for defense. 

The achievements of modern radio are also capable of 
increasing and improving our industrial output in many 
lines. By the application of electronic devices to indus- 
trial processes, the radio age promises to electronize mod- 
ern industry, just as the application of electrical devices 
to industry at the beginning of this century created the 
electrical age. 


The laboratories will continue to make inventions 
available to competitors and others, and to cooperate 
with them in the fullest development of the radio art. 
The officers are: 


Otto S. Schairer, heretofore vice-president in charge of 
the Patent Department, will be vice-president in charge of 
the laboratories, which will include this department. 

Ralph R. Beal, research director, will have general di- 
rection of all research and original development, 

Dr. C. B. Jolliffe, who has/been in charge of the 
RCA Frequency Bureau, has been made chief engineer, 
and will direct and coordinate the broad engineering 
policies. 

E. W. Engstrom will be director of the Princeton Lab- 
oratories, with Dr. V. K. Zworykin and B. J. Thompson 
as associate directors. 

Dr. Harold H. Beverage will be director of Communi- 
cations Research in charge of the Long Island Labora- 


‘tories at Riverhead and Rocky Point, which will be con- 


tinued at those locations. 

Arthur Van Dyck will be manager of the Industry Ser- 
vice Section of the new organization and will continue in 
charge of service to licensees of the corporation. 


REFUGEE SCHOLARS! 
Tue necessity of protecting the careers of scholars 


1 From the review for 1940 of Dr. Raymond B. Fosdick, 
president of the Rockefeller Foundation. 


unable to continue work in their native lands has given . 
rise to two Foundation programs: one a placemen, 
program, from 1933 to 1939; the other an emergeney 
rescue program in 1940. Beginning in 1933 the fom, 
dation, at the request of universities and research jp, 

stitutes offering positions of reasonable permanene, 

made grants for the placement of refugee schol, 
During the seven-year period ending in 1939, th 
foundation appropriated $775,000 for this purpoy 
Of this amount approximately $500,000 was allocate 
to American institutions, the balance going to instity. 
tions in Europe and elsewhere. Of the 122 individu 
scholars assisted by this process in finding places in the 
United States, ninety-nine were established in perm. 
nent positions by the end of 1939, and their distip. 
guished talents were thus added to the intellectual lif, 
of America. Excluding those who had died, gone int) 
other activities or migrated to other countries, only 
seven of this whole group failed to measure up to ex. 
pectations. 

In 1940, with the invasion of Scandinavia, the Lov. 
lands and France, and the intensification of war in 
England, a new kind of problem arose, necessitating 
a new type of program. Many eminent scholars, some 
of whom the foundation had already rescued from 
Central Europe between 1933 and 1939, suddenly 
found themselves not only unable to continue their 
work, but often in extreme personal peril. The sitv- 
ation was an emergency one. Long negotiation such 
as was formerly necessary to secure permanent place- 
ment was now out of the question. In order to save 
these men, action had to be taken at once. 

With the assistance of the New School for Social 
Research, of which Dr. Alvin Johnson is the director, 
the Rockefeller Foundation instituted a rescue pro- 
gram, in which other agencies, notably the Carnegie 
Corporation and the Belgian American Educational 
Foundation, have participated. Grants sufficient to 
provide travel to this country and maintenance for 
two years for imperiled scholars have been made either 
to the New School or to other interested institutions 
In the case of those scholars assigned to the Nev 
School, only temporary placement is involved, and it 
is expected that they will find permanent posts else- 
where, either in this country or abroad. Assisting in 
this task of permanent placement is the Emergency 
Committee in Aid of Displaced Foreign Scholars, 
which, under the leadership of Dr. Stephen Duggat; 
acts as an important clearing house on the subject. 

During 1940, on behalf of these refugee scholars, the 
Rockefeller Foundation made fifty-six grants totalling 
$266,350. Of these, forty-five were made to the New 
School and eleven to other institutions. The fifty-sit 
scholars represent eleven nationalities, including nine 
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een Germans, eleven French, seven Poles, five Rus- 
wat five Austrians,‘ three Norwegians, two Span- 
jards, one Belgian, one Czech, one Italian and one 
Swiss. Among them were physiologists, biochemists, 
mathematicians, psychiatrists, neurologists, economists, 
tisticians, historians, philosophers and philologists, 


pean universities. One was a Nobel prize winner; 


: nearly all had international reputations. 


The restrictions imposed on the conquered countries 
of the continent are such that only a small proportion 
of its productive scholarship can be thus salvaged. 


© But if the conception of the world-wide republic of 
knowledge is to be kept alive, efforts of this kind, 


hopelessly inadequate as they may be, are not without 
importance. 


AWARD OF PRIZES OF THE AMERICAN 
CHEMICAL SOCIETY 

Prizes of $1,000 each “for outstanding contributors 
to chemical research” have been awarded by the Amer- 
ican Chemical Society and will be presented on April 
7 at the opening session of the one hundred and first 
national meeting in St. Louis, Mo. 

Dr. Claude S. Hudson, of the National Institute of 
Health, U. S. Public Health Service, Washington, D. 
C., is the second recipient of the Borden Company 
Award in the chemistry of milk. Dr. Hudson, who is 
known for his work in the field of sugar chemistry, will 
deliver the medal address on “Milk Sugar” before the 
Division of Sugar Chemistry and Technology on April 
10. 

Dr. David Rittenberg, thirty-four years old, of the 
School of Medicine of Columbia University, will re- 


; ceive the sixth award in biological chemistry, of Eli 
Lilly and Company, for his “brilliant work on isotopes 


as tracers in chemical reactions.” Dr. Rittenberg has 
worked with Professor Rudolf Schoenheimer, of the 
School of Medicine, using atoms of heavy hydrogen 
and heavy nitrogen produced in the laboratory of Pro- 
fessor Harold C. Urey. The Lilly Medal address on 
“Application of Stable Isotopes to Biological Chem- 
istry” will be given by'Dr. Rittenberg before the Divi- 
sion of Biological Chemistry on April 8. 

Dr. Hudson, who last year won the Theodore Wil- 
liam Richards Medal of the Northeastern Section of 


| the society for conspicuous achievement in carbohy- 


drate chemistry, has devoted his entire career to sugar 
chemistry, having published his first scientific paper 
on the mutarotation of milk sugar in 1903 at the age 
of twenty-two years. He has developed methods for 
estimating the amount of cane sugar in solution and 
for concentrating the yeast enzyme invertase. 

The Borden Award was founded in 1938 to stimulate 
fundamental research in the chemistry of milk in the 
United States. The first recipient was Dr. Leroy S. 
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Palmer, of the University of Minnesota. This year’s 
nominating committee for the award consisted of Pro- 
fessor Walter H. Eddy, of Teachers College, Colum- 
bia University; Dr. Palmer, and Dr. C. A. Browne, 
of the U. S. Bureau of Agricultural arcead and 
Engineering, Washington, D. C. 

The Lilly Award, which goes to investigators of 
thirty-five years of age or under, was established in 
1934 by Eli Lilly and Company, Indianapolis, to “pro- 
mote interest in fundamental research in biological 
chemistry and to recognize young men and women in 
a way which should mean much to the progress of this 
field in the United States.” Previous recipients were 
Dr. Willard M. Allen, of the University of Rochester; 
Dr. Harold S. Oleott, of the State University of Iowa; 
Dr. Abraham White, of Yale University; Dr. George 
Wald, of Harvard University, and Dr. Eric G. Ball, 
of the Johns Hopkins University. The nominating 
committee for the Lilly Award included Professor G. 
O. Burr, of the University of Minnesota; Dr. Ben H. 
Nicolet, of the U. 8. Department of Agriculture, and 
Dr. M. L. Crossley, of the American Cyanamid Com- 
pany, Bound Brook, N. J. 


. LECTURES ON INFANTILE PARALYSIS 


In April a series of six lectures on Infantile Paral- 
ysis by outstanding medical authorities will be pre- 
sented at Vanderbilt University. These lectures are 
sponsored by the National Foundation for Infantile 
Paralysis, of which Basil O’Connor is president. 

Dr. Ernest W. Goodpasture, head of the depart- 
ment of pathology at Vanderbilt, is supervising the 
arrangements. Eminent authorities from all parts of 
the country will be brought to the university to give 
lectures which have been designed to cover thoroughly 
the entire field of the disease. 

The schedule as arranged by Dr. Goodpasture is as 
follows: 


April 7. The History of Poliomyelitis, Dr. Paul F. 
Clark, professor of bacteriology, School of Medicine of 
the University of Wisconsin. 

April 8. The Etiology of Poliomyelitis, Dr. Charles 
Armstrong, senior surgeon, U. 8S. Public Health Service. 

April 9. Immunity of Poliomyelitis, Dr. Thomas M. 
Rivers, director of the hospital of the Rockefeller Insti- 
tute for Medical Research. 

April 14. Pathology and Pathogenesis of Poliomye- 
litis, Dr. Ernest W. Goodpasture, professor of pathol- 
ogy, School of Medicine of Vanderbilt University. 

April 15. Epidemiology of Poliomyelitis, Dr. John 
R. Paul, School of Medicine of Yale University. 

April 16. Treatment and Rehabilitation of Polio- 
myelitis Patients, Dr. Frank Ober, assistant deau, Har- 
vard University Medical School. 


The lectures will be held in the amphitheater of the 
Vanderbilt Medical School at 8 o’clock each evening, 
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and are open to all those interested. Invitations are 
being issued to the faculties of various universities, 
members of medical associations and others. 

In announcing the lectures, Mr. O’Connor further 
stated they will be so designed and prepared that they 
will serve as the material for a publication by the 
National Foundation, intended to constitute a recent 
survey of the field of infantile paralysis. 


THE BOARD FOR THE INVESTIGATION OF 
EPIDEMIC DISEASES IN THE ARMY 

Dr. A. J. Warren, of the International Health 
Division of the Rockefeller Foundation; Dr. Oswald 
T. Avery, of the Hospital of the Rockefelier Institute 
for Medical Research, and Dr. Kenneth F. Maxcy, of 
the School of Hygiene and Public Health of the Johns 
Hopkins University, have recently become members 
of the Board for the Investigation of Epidemic Dis- 
eases in the Army, of which Dr. Francis G. Blake, 
Sterling professor of medicine and dean of the School 
of Medicine of Yale University, is president. Other 
members of the board are Dr. A. R. Dochez, the School 
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of Medicine of Columbia University; Dr. E. W. Good. 
pasture, the School of Medicine of Vanderbilt Univ, 
sity, and Dr. O. H. Perry Pepper, the Schoo! of Medi 
cine of the University of Pennsylvania. The board 
will serve in a consulting capacity in regard to the beg 
means of controlling epidemics in the Army training 
camps. Through special commissions it will also y, 
dertake investigation of those aspects of epidemic gj. 
ease, further knowledge of which is needed for jy, 
proving present methods of prevention and conty) 
Directors of special commissions have been appoiniyj 
as follows: Influenza, Dr. Thomas Francis, Jr, tly 
College of Medicine of New York University; fyj 
demiological Survey, Dr. S. Bayne-Jones, School of 
Medicine of Yale University; Hemolytic Streptococca 
Infections, Dr. M. Henry Dawson, the School of Med. 
cine of Columbia University; Measles, Dr. Josep) 
Stokes, Jr., School of Medicine of the University ¢ 
Pennsylvania; Meningococcal Meningitis, Dr. Perry 
H. Long, the School of Medicine of the Johns Hoy. 
kins University; Neurotropic Virus Diseases, Dr. Joh, 
R. Paul, the School of Medicine of Yale University, 


SCIENTIFIC NOTES AND NEWS 


THE medal for outstanding service in the field of 
chemistry of the American Institute of Chemists has 
been awarded to Dr. Henry G. Knight, chief of the 
Bureau of Agricultural Chemistry and Engineering, 
U. S. Department of Agriculture, “in recognition of 
his outstanding accomplishments in the field of agri- 
cultural chemistry and his executive and creative 
ability as administrator of the four regional research 
laboratories recently established by Congress to 
search for new and wider industrial outlets for farm 
products.” The presentation will be made on May 
17 at a meeting of the institute to be held in Washing- 
ton when the principal address will be made by Vice- 
president Henry A. Wallace, formerly Secretary of 
Agriculture. 


THE Egleston Medal, established in 1939 in memory 
of Professor Thomas Egleston, who was a member of 
the faculty of Columbia University from 1863 until 
his death in 1900, has been awarded to Lazarus White, 
president of Spencer, White and Prentis, construction 
engineers of New York City, for “distinguished engi- 
neering achievement.” The medal is awarded by the 
Alumni Association of the engineering schools of the 
university to an alumnus who has “distinguished him- 
self either in the furtherance of his branch of the pro- 
fession in the development of processes or of tech- 
nique or in the application of engineering principles.” 
The presentation will be made on April 17 at the 
seventieth annual dinner of the engineering alumni. 


THE presentation of the 1940 Pittsburgh Award 


of the Pittsburgh Section of the American Chemical 
Society was made to Dr. Alexander Silverman, head 
of the department of chemistry of the University of 
Pittsburgh, at a dinner on March 20 at the University 
Club. The medal was awarded for “outstanding ser- 
vice to the profession of chemical education and for 
distinguished contributions .o industrial chemistry 
and the ceramic industries.” The acceptance speech 
of Dr. Silverman was entitled “Success: A Forward 
Reaction.” The speakers at the dinner ineluded Pr- 
fessor William Lloyd Evans, of the Ohio State Uni- 
versity, president of the American Chemical Society; 
Dr. Edward R. Weidlein, director of the Mellon In- 
stitute of Industrial Research, past-president of the 
society; Chancellor John G. Bowman, of the Univer- 
sity of Pittsburgh, and Dr. Ross C. Purdy, consulting 
ceramic engineer, of Columbus, Ohio, secretary of the 
American Ceramic Society. Dr. Adelbert W. Harvey, 
fellow in the Mellon Institute, was toastmaster. 


Nature reports that the Charles Chree Medal and 
Prize, founded by Miss Jessie Chree in memory of her 
brother, the late Charles Chree, known for his work 
in geo-magnetism, is to be awarded biennially to mel 
of science who have contributed to the advancemen! 
of knowledge in those subjects in which Dr. Chree 
was particularly interested, and to which he had made 
signal contributions. The responsibility for, and the 
administration of, the award has been placed by Miss 
Chree in the hands of the Physical Society, and the 
council of the society has made the first award of 
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the medal to Sydney Chapman, professor of mathe- 
maties at the Imperial College, South Kensington, 
London. 

Aw Associated Press dispatch dated from Moscow 
on March 14 reports the award of forty-eight Joseph 


| stalin prizes amounting to 3,300,000 rubles “for out- 


sanding achievements by Soviet Russian research 
workers.” The awards were first prizes of 100,000 
rubles each and second prizes of 50,000 rubles. 
“Tass,” the official Russian news agency, states that 
the recipients ineluded Aleksey Nikolaevich Bach, dean 
of Russian scientific men, known for his work on oxi- 


B dation processes in living organisms; T. D. Lysenko, 


president of the Lenin All-Union Academy of agricul- 
tural science, known for his work in plant genetics; 
President V. P. Komaroff, of the Russian Academy of 
Sciences; Professor L. A. Orbeli, of the Pavlov Physi- 
ological Institute; Peter Kapitza, known for his work 
on magnetism and low temperature; Alexander Alex- 
androviteh Bogomoletz, director of the Institute for 


| Clinical Physiology of the Ukraine, U.S8.S.R., Academy 


of Sciences, and N. N. Burdenko, head of the Central 
Neurosurgical Institute. 


Dr. Ropert HEGNER, professor of protozoology at 


& the School of Hygiene and Public Health of the Johns 


Hopkins University, has been elected an honorary life 
member in the Alpha Pi Lambda Saugerties High 
School Scientifie Society. 


W. A. Sranrer, chief mechanical engineey of the 
London, Midland and Scottish Railway, has been 
elected president of the British Institution of Mechan- 
ical Engineers. 


Tue Swedish Academy of Sciences has elected Sir 
Thomas Lewis, physician of University College Hos- 
pital, London, a foreign member of the faculty of 
medical researeh. 


Dr. J. A. W. Herrick has been appointed acting 
dean of the New York University Medical College. 
He takes the place of Dr. Claude A. Burrett, who 
died on Mareh 3. 


Dr. Ropert L; Nugent has been named dean of 
the Graduate College of the University of Arizona 
and has been promoted to a professorship of chem- 
istry. 

Dr. CHARLES VeEziNA, professor of clinical surgery 
of the faeulty of medicine of Laval University, 
Quebec, has been appointed dean of the medical 
school to sueceed the late Dr. P. Calixte Dagneau. 


Dr. has been desig- 
nated by the trustees of Columbia University as John- 
Sonian professor of philosophy at the university. He 
will continue his work at Barnard College, where he is 
in charge of the department of philosophy. 
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Dr. Ricnarp W. HusBAnpD, assistant professor of 
psychology at the University of Wisconsin, has been 
made visiting assistant professor of psychology in 
the extension department at the Pennsylvania State 
College. He will be associated with the service in the 
foreman training courses of the Engineering Defense 
Program. 


Dr. GeraLtD F. Houser, of Melrose Highlands, 
Mass., superintendent of the American hospital in 
England, which will be known as the American Red 
Cross-Harvard University Hospital, sailed on March 
15, accompanied by two experts who will aid him in 
supervising construction of the building, which has 
been prefabricated in the United States and is being 
shipped in parts to England for assembly. 


Dr. IsatAH BowmMay, president of the Johns Hop- 
kins University, in response to an invitation from the 
Department of State, will visit various countries in 
South America to lecture and to establish eontacts. 
Dr. Bowman plans to leave about the middle of June 
and will return in September. He will travel and lee- 
ture in Peru, Ecuador and Colombia. In 1911 Dr. 
Bowman led an expedition to the Central Andes under 
the auspices of the American Geographical Society. 
The invitation has been extended under the provisions 
of the Second Deficiency Appropriation Act of 1940, 
which provided funds for the exchange of distin- 
guished cultural, professional and artistic leaders be- 
tween the United States and the other American 
republies. 


Dr. JoHN R. MOHLER, chief of the bureau of anima! 
industry of the U. S. Department of Agriculture, will 
deliver the Kober memorial lecture on March 28 under 
the auspices of Georgetown University. His subject 
will be “Undulant Fever.” 


Dr. Perrin H. Lone, of the Johns Hopkins Univer- 
sity, delivered the Sigma Xi lecture before the Sigma 
Xi Club of Texas Technological College on March 24 
on “Recent Advances in Bacterial Chemotherapy with 
Special Reference to the Mode of Action of Sulfanila- 
mide.” 

Dr. Leo Logs, professor emeritus of pathology at 
the Washington University School of Medicine, will 
deliver the seventh Harvey Society Lecture of the cur- 
rent series at the New York Academy of Medicine on 
April 10. He will speak on “Hormones and the 
Process of Aging.” 


Sir JosepH Barcrort, professor of physiology at 
the University of Edinburgh, delivered on February 
28 the Sharpey Schafer lecture. He spoke on four 
phases of birth. 


Dr. Ernst Bert, research professor of biology at 
the Carnegie Institute of Technology at Pittsburgh, 
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will show medals and plaques awarded to thirty-five 
scientific men of the past two centuries at the St. 
Louis meeting of the American Chemical Society. 
These include Antoine Lavoisier, founder of modern 
chemistry; André Ampére, French physicist and pio- 
neer in electrodynamics, in whose honor the electrical 
ampere was named; Count A. di Avogadro, Italian 
physicist; Justus Liebig, father of agricultural chem- 
istry; Charles Wurtz, French chemist and early sup- 
porter of the atomic theory; Alfred Werner, Swiss 
chemist and Nobel prize laureate in chemistry in 1913; 
Fritz Haber, German chemist, formerly director of the 
Kaiser Wilhelm Institute, Nobel laureate in 1918, and 
Richard Willstaetter, professor emeritus of chemistry 
at the University of Munich, Nobel laureate in 1915. 


Tue fifteenth annual meeting and spring éonfer- 
ence of the American Eugenics Society will be held at 
the Savoy-Plaza Hotel, New York City, on March 31. 
The subject of the meeting is “Human Ability—De- 
mocracy’s Basic Defense.” A joint session with the 
Association for Research in Human Heredity in the 
morning will be devoted to “Recent Advances in 
Knowledge of Human Heredity.” In the afternoon 
there will be a joint session with the National Council 
of Parent Education on “Eugenics in the Family.” Dr. 
Arthur E. Bestor, president of the Chautauqua Insti- 
tution, will preside over the luncheon, at which Dr. 
Constance Warren, president of Sarah Lawrence 
College, and Frederick Osborn, chairman of the Joint 
Army and Navy Committee on Welfare and Recrea- 
tion, will speak. At 5 p.m. Dr. Ellsworth Hunting- 
ton, of Yale University, will preside over the members 
meeting. 


THE American Academy of Physical Medicine will 
hold its nineteenth annual meeting and scientific ses- 
sion on April 28, 29 and 30 in New York, with head- 
quarters at the Hotel Pennsylvania, where lectures, 
symposia, clinical papers, motion pictures and exhibits 
will be presented. Clinics will be held at the Medical 
Center, New York Orthopaedic Hospital, Post Grad- 
uate Hospital and the Skin and Cancer Hospital. 
There will be an evening session at the building of the 
Academy of Medicine and a banquet at the Hotel 
Pennsylvania. 


A cCIvIL service examination to secure meteorolo- 
gists for the Federal Government has been announced 
by the U. S. Civil Service Commission. The positions 
pay from $2,600 to $5,600 a year. Separate employ- 
ment lists will be set up in specialized branches of 
meteorology, such as climatology, dynamic meteorol- 
ogy and radiometeorography. Applicants are espe- 
cially desired who have experience in meteorological 
research or in practical work in forecasting such as 
might be obtained with air lines. Also in connection 
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with the national defense program, there are posi. 
tions in the Bureau of Mines in the Department of 
the Interior and in the Bureau of Agricultural Chem. 
istry and Engineering, Department of Agricultyy 
for which research chemists, with experience involr. 
ing the use of recently developed techniques and jp. 
struments, are needed. The salaries range fro 
$2,600 to $5,600 a year, less the usual retirement 
deduction. Separate employment lists will be set up 
in both cases in each grade and each branch for which 
applicants qualify. The work of these positions jp. 
cludes the planning, supervising and conducting of 
investigations or research. Applications will be rated 
as received at the Commission’s Washington office 
until December 31; those qualified, however, are urged 
to apply at once. Further information and applica. 
tion forms may be obtained at any first- or second. 
class post office or from the Civil Service Commission, 


A FIVE-DAY course on Recent Advances in Tropical 


Medicine under the direction of D. Z. Bereovitz wil] - 


be given in the New York Post-graduate Medical 
School from May 19 to 23. Lectures will be given cn 
the following subjects: malaria, yellow fever, intesti- 
nal parasites (helminths), filariasis (diagnosis), amebic 
dysentery, bacillary dysentery, tropical skin diseases, 
kala azar, leptospirosis, relapsing fever and rat bite 
fever, trichinosis, echinococcus, deficiency diseases, 
lymphogranuloma venereum, sanitary engineering, 
tropical hygiene and filariasis (clinical aspects). 


THE American Philosophical Society has made a 
grant to the Eldridge R. Johnson Foundation for 
Medical Physies of the University of Pennsylvania for 
the purchase of an electron microscope. The instru- 
ment, weighing approximately a quarter of a ton 
and measuring seven feet high and about three feet 
square at the base, will be installed in the Maloney 
Clinic Building of the Johnson Foundation. 


THE American Academy of Pediatrics, thanks to the 
cooperation and support of various research founda- 
tions and large industrial firms in this country, has 
arranged for eight scholarships to be granted to Latin- 
American students specializing in pediatrics. ‘The 
scholarships are for one year, and the applicants are 
chosen on the recommendation of their local national 
pediatric societies and that of the local representative 
of the Rockefeller or Guggenheim Foundations. 


A Nationa ScHouarsHiP has been established in 
the new School of Dental Medicine of Harvard Unt 
versity, which opens next September, to enable 4 
young man of outstanding ability and promise to 
study dentistry, no matter what his financial « 
cumstances may be. This year the award will go 
to a third- or fourth-year student in a college 
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yniversity situated in Ohio, Indiana, Illinois, Michi- 
gan, Wisconsin, Minnesota, Iowa, Missouri, Kansas, 
Nebraska and North or South Dakota. The stipend 
will vary from a minimum of $100 to a maximum of 
$1,000, according to the recipient’s need. A successful 
applicant who maintains an honor record at Harvard 
will continue to hold the scholarship throughout the 
five-year course leading to the M.D. and D.M.D. de- 
grees. The new school has been made possible by gifts 
from the Carnegie Corporation, the Rockefeller Foun- 
dation and the John and Mary R. Markle Foundation. 
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Its permanent assets for teaching and research in den- 
tistry will amount to $2,500,000. 

THE Oceanographic Laboratories of the University 
of Washington will open at Friday Harbor on June 
21. Directed research and seminars in advanced bae- 
teriology and on zooplankton will be given by visiting 
professors, Dr. A. T. Henrici, of the University of 
Minnesota, and Dr. Martin Johnson, of the Seripps 
Institution of Oceanography, respectively. This work 
will supplement the usual research and course work 
offered by regular staff members. 


DISCUSSION 


PROPOSED GLACIAL MAP OF NORTH 
AMERICA 

In recent years there has developed a demand, 
voiced to various official agencies and to individuals, 
for a glacial map of North America. The only pub- 
lished large-scale glacial map of this continent was 
prepared by T. C. Chamberlin and appeared in 1913. 
Although admirably adapted for its primary purpose, 
classroom use, it was necessarily much generalized, 
and further, during the 27 years that have elapsed 
since its publication, an enormous body of glacial data 
has been added to our knowledge. The time is ripe 
for an up-to-date map, as detailed as is consistent with 
a practicable scale. Accordingly, the Division of 
Geology and Geography of the National Research 
Council set up, in October, 1939, a Committee on Gla- 
cial Map of North America, charged with the task of 
compiling such a map. The members of the committee 
have been selected so as to constitute as broad and 
representative a group as possible. Both the Geolog- 
ical Survey of Canada and the United States Geolog- 
ical Survey are officially represented. The members, 
as of October, 1940, are: 


Dr. Wm. C. Alden, U. 8. Geological Survey, Washington, 
D. C. 

Professor Earl T, Apfel, Department of Geology, Syracuse 
University, Syracuse, N. Y. 

Dr. Hugh S. Bostock, Geological Survey of Canada, 
Ottawa, Ontario. 

Dr. Stephen R. Capps, U. S. Geological Survey, Wash- 
ington, D. 

Professor James W. Goldthwait, Dartmouth College, 
Hanover, N. H. 

Professor Laurence M. Gould, Carleton College, North- 
field, Minn, 

Professor George F. Kay, State University of Iowa, Iowa 
City, Iowa. 

—s M. Leighton, State Geological Survey, Urbana, 
ll. 

Dr. Frank Leverett, Ann Arbor, Mich. 

en Paul MacClintock, Princeton University, Prince- 

n, N. J. 


D. A. Nichols, Geological Survey of Canada, Ottawa, 
Ontario. 

Dr. G. W. H. Norman, Geological Survey of Canada, 
Ottawa, Ontario. 

Fredrik T. Thwaites, 41 Roby Road, Madison, Wisc. 

Professor George W. White, University of New Hamp- 
shire, Durham, N. H. 

Dr. G. A. Young, Geological Survey of Canada, Ottawa, 
Ontario. 

Professor Richard F, Flint, Chairman, Yale University, 
New Haven, Conn. 


It was realized at once that a glacial map designed 


to show genetic relations could not be confined to the — 


territory of a single country, but must be interna- 
tional in scope. The Canadian members of the com- 
mittee have been chosen by Dr. G. A. Young, chief 
geologist of the Geological Survey of Canada. It was 
considered wise to select them from the staff of the 
Geological Survey because the great bulk of the un- 
published information on Canadian areas is in the 
possession of the Survey. It is recognized, however, 
that much valuable Canadian information is to be 
looked for from other persons and institutions in 
Canada. 

The purpose of the map is to provide a reliable 
record of our knowledge of the glacial geology of 
North America to date, for general reference by geol- 
ogists, geographers, ecologists and other interested 
scientists. The compilation will make available on a 
single map the mass of scattered glacial data, in part 
unpublished, and in considerable part by-products of 
geologic field work not primarily glacial, so that study 
of the relations made visible by this assemblage of 
data ean facilitate the further investigation of glacial 
problems. It is expected that there will emerge from 
the compilation broad relations that are at present 
only suspected or wholly unknown. The map is there- 
fore designed primarily for research purposes. How- 


-ever, it will find secondary use as a demonstration 


map for use in teaching. Ultimate publication is 
intended. 


* 
J 4 
~ 
~ 
+4 
- 


304 


The preparation of the map will not be easy. It is 
essential that the widely scattered unpublished infor- 
mation be obtained, critically examined and reduced 
to uniform conventions and scale. This will involve 
the cooperation of many geologists in and near the 
glaciated parts of North America. Even when this 
has been accomplished, the map will be far from com- 
plete, because there are still many areas about which 
little or no glacial information is available. Since it 
is contemplated that the map shall represent facts 
rather than interpretations, many areas will have to 
be left blank. The existence of these should point to 
the necessity of future areal studies so that the more 
obvious gaps in our knowledge can be closed. 

The area to be represented will include the whole of 

North America, including Greenland and the Arctic 
islands of Canada, down to the 37th Parallel, with 
additional provision for glaciated mountain areas still 
farther south in western United States. The scale 
tentatively selected is 50 to 60 miles to the inch— 
slightly smaller than the Geologic Map of the United 
States published in 1932 by the U. S. Geological Sur- 
vey. At the larger scale mentioned, such a map would 
measure 84 by 62 inches. 
_ It is contemplated that the base map, which will be 
specially drafted for this purpose, will show contours 
at some large interval such as 1,000 feet, not only on 
land areas but on the sea floor. 
true picture of glacial conditions can be visualized 
more easily with the aid of sea-floor contours, in view 
of the lower stands of sealevel and correspondingly 
greater extent of land areas during the glacial ages. 
It is thought desirable to show, further, the distribu- 
tion of existing glaciers, for comparison with Pleisto- 
cene conditions. 

The preliminary schedule of data to be represented 
includes (1) limits of the several recognized drift 
sheets; (2) locations of exposures of interglacial phe- 
nomena; (3) striae and related features (specific, not 
generalized) ; (4) directions of ice flow down moun- 
tain valleys; (5) ice divides in mountain areas of 
snow accumulations; (6) boulder trains; (7) drumlin 
axes (generalized, by drumlin fields); (8) terminal- 
moraine ridges; (9) large esker systems; (10) out- 
wash deposits beyond the limits of glaciation; (11) 
areas covered by major glacial lakes and locations of 
their outlets; (12) limits of glacial marine deposits; 
(13) distribution of loess (on a separate small map). 

There may be some question whether all these data 
can be clearly represented on the seale proposed. At 
the present preliminary stage, most of the committee 

‘think they can. It is surprising how much ean be 


shown by thoughtful selection of conventions. How-° 


ever, the details of representation can be satisfactorily 
worked out only after much experimentation, com- 
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parison and discussion, and the final details may diff, 
considerably from preliminary proposals. It is hoped 
that the conventions may be so chosen that the brogg 
relations will be visible from a distance, making th, 
map suitable for classroom use, whereas the numeroys 
details will be clearly visible to close inspection, 

It is proposed that conventions by which featur 
such as the borders of drift sheets, individual ty. 
minal moraines and glacial lake shores are representaj 
will be such as to indicate the degree of accuracy with 
which their positions are known. Effort will be mage 
to render clear to the reader the “relative reliability’ 
of the various parts of the map. 

It has been proposed, though not yet definitely 
adopted, that the map be accompanied by text mate. 
rial, including not only a complete reference list of 
published and unpublished sources of information, 
but a certain amount of necessary verbal description 
and possibly also the best interpretation, to date, of 
the relations and significance of features shown on 
the map. This part of the plan can take form oniy as 
the map itself grows. 

The North American area has been subdivided for 
convenience, and one member of the committee has 
assumed responsibility for the compilation within 
each subdivision, as follows: 


UNITED STATES 


New England Goldthwait 
New Jersey and Pennsylvania MacClintock 
New York Apfel 
Ohio, Indiana, and northern Kentucky White 
Illinois Leighton 
Michigan, Wisconsin, and Minnesota Thwaites 
Iowa, Missouri, Kansas, and Nebraska Kay 
North Dakota, South Dakota, and Mon- 
tana Alden 
Washington and northern Idaho Flint 
Local Cordilleran glaciation south of 
the main glaciation Gould 
CANADA Bostock, Norman, Nichols, Young 
NEWFOUNDLAND MacClintock 
ALASKA Capps 


GREENLAND AND ICELAND 
(Aid from Scandinavian geologists is expected.) 


Leverett will act in a general advisory capacity, and 
Apfel will prepare a separate small-scale map of the 
distribution of the loess. 

The committee held an organization meeting in De 
cember, 1939. Subsequently, the chairman has had 
conferences in Ottawa with the members from the 
Geological Survey of Canada, and in Washingtou 
with the members from the United States Geologie! 
Survey. Each member is preparing a preliminaty 
draft of a relatively large-scale map representing the 
more readily obtainable (chiefly published) informa 
tion on his region, for exhibition, comparison and dis 
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cussion at a meeting to be held early in 1941. Fol- 
lowing this meeting, the less readily accessible (chiefly 
unpublished ) data will be sought by direct contact 
vith individuals and geological survey organizations 
n every state and provinee. 

The committee members are aware that, aside from 


5 she actual gathering and compilation of data, troubles 


await them in regard to stratigraphic correlation. It 
was partly for this reason that the membership was 
made as broad as possible, and representative of vari- 
ous opinions. The diseussion of glacial problems that 
will take place repeatedly among members of the com- 
mittee, and, it is hoped, with many others as well, 
should prove to be not the least valuable asset of the 
project. It appears likely that field conferences on 
critical or controversial. problems may be desirable, 
leading toward a coordinated attempt to clear up 
major uncertainties. 

It is the desire of the committee to make the map 
useful in as many ways as possible to as many inter- 
ested persons as possible. To that end we cordially 
invite helpful eriticism and specifie suggestions re- 
garding any part of the project, and we earnestly ask 
for contributions of unpublished glacial data suitable 
for inclusion on the map. Information for the map 
should be addressed to individual members according 
to the allocation given above. Information on Cana- 
dian areas should be addressed to Dr. Young. 


RicHArRD Foster Fiint, Chairman, 


Committee on Glacial Map of North America 
YALE UNIVERSITY 


THE ORIGIN OF THE BALLISTOCAR- 
DIOGRAPH 


Wir each heart beat, blood is propelled toward the 
head, and then, rounding the arch of the aorta, a lesser 
amount flows toward the feet. If a person’s body is 
freely suspended so that external forces are minimized, 
its center of gravity will remain fixed. In this situa- 
tion, to adjust for the pulsatile flow of blood from the 
heart, the body must move in an opposite direction to 
that of the blood mass: the body recoils from the flow 
of blood like a hydraulie gun. 

Ingenious use of this principle has been made by 
Starr, Rawson, Schroeder and Joseph? to measure the 
outflow of blood for each stroke of the heart without 
disturbance to the subject. Their instrument, the bal- 
istocardiograph, measures the movements of a light 
horizontal table on which the patient reclines. 

Credit for the invention is given to Yandell Hender- 
‘n, who deseribed an apparatus for recording the 
notions of the body in a vertical direction. Professor 
Henderson wrote: “So far as the writer has been able 

‘Isaac Starr, A. J. Rawson, H. A. Schroeder and N. R. 


Yoseph, Am, Jour. Physiol., 127: 1, 1939. 
andell Henderson, Am. Jour. Physiol., 14: 287, 1905. 


SCIENCE 


305 


to learn, no observations on this subject are recorded 
in physiological literature, except a brief statement 
accompanied by a few tracings, which were presented 
by the writer before the American Physiological So- 
ciety at its meeting in December, 1904.” 

I was, therefore, greatly interested to come across a 
complete description, overlooked by Henderson, of a 
simple but effective vertical ballistocardiograph in 
Leonard Landois’ “Lehrbuch der Physiologie des 
Menschen,” Vienna, 1880. The originator referred to 
is J. W. Gordon,® who in 1877 reported both a vertical 
and a horizontal ballistocardiograph, and correctly 
appreciated the latter’s advantages. He recorded the 
vibrations of a rigid bed, suspended by four ropes, on 
a “sphygmograph” and wrote: “It does not appear 
that this phenomenon has heretofore been anticipated 
by any process of theorizing, or turned to any useful 
account.” 

Harotp LAMPORT 

COLLEGE OF PHYSICIANS AND SURGEONS, 

CoLUMBIA UNIVERSITY 


THE EARLY HISTORY OF RESEARCH WITH 
DROSOPHILA 


THE recent death of Professor C. W. Woodworth, 
of Berkeley, California, calls to mind that while 
studying in the Harvard Zoological Laboratory in’ 
1900-1901 he suggested to Dr. W. E. Castle that the 
rapid breeding pomace fly, Drosophila, had distinct 
advantages in breeding experiments over the labora-. 
tory mammals which Castle was then using. 

Profiting by this suggestion, Castle and his pupils, 
F. W. Carpenter, A. H. Clark, 8. O. Mast and W. M. 
Barrows, im the years 1900-1906, developed the banana 
technique for culturing Drosophila and earried out a 
series of experiments on the effects of inbreeding, 
crossbreeding and selection upon the fertility and 
variability of Drosophila. 

At the opening of the station for Experimental 
Evolution at Cold Spring Harbor, Dr. F. E. Lutz took 
up the breeding of insects there, and to him Castle 
communicated information as to the breeding tech- 
niques in use at Harvard. Lutz worked with Dro- 
sophila for two or three years at Cold Spring Harbor, 
as reported in year books 6-8 (1906-9) and in Pub- 
lication No. 143 of the Carnegie Institution of Wash- 
ington, being concerned principally with the inheri- 
tance of wing variations. 

While he was thus engaged, Professor T. H. Morgan 
visited his laboratory and was interested in the speed 
with which generations followed each other, and asked 
for material to use in his class to demonstrate hered- 
ity. Lutz gave to Morgan a stock of the red-eyed wild 
type, in which he had observed the occurrence of a 
white-eyed individual. This apparently was Morgan’s 


3 J. W. Gordon, Jour. Anat. and Physiol., 11: 533, 1877. 
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first contact with Drosophila, which he and his pupils 
subsequently studied with such intensity and magnifi- 
cent success. 

Woodworth was thus the prime mover in what 
Sturtevant and Beadle in their recent text-book of 
genetics call “the domestication of Drosophila by 
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Woodworth and by Castle in 1901,” which in the Work 
of their successors has had such tremendous Scientif 
consequences. Dr. Castle has checked over this ey 
munication. 


C. B. Davenpopy 
CoLtp Sprinc Harsor, N. Y. 


QUOTATIONS 


SCIENCE AND THE MORAL ORDER 


In spite of its claims and accomplishments science 
is to-day under sharp attack. The growing public 
realization that its powerful tools can be used for 
man’s enslavement and destruction has given rise to 
bitter questions and charges; and we read to-day of 
“civilization betrayed by science” and of “a degraded 
science that shirks the spiritual issues and hypnotizes 
its victims with its millions of gadgets.” In this hour 
of intellectual confusion and moral chaos the social 
consequence of science have been brought to the fore, 
and the question is persistently asked: Are these con- 
sequences so important, because of technical applica- 
tions that the social interest is paramount over intel- 
lectual interest? Are there too many nations and too 
many people everywhere using the instruments of a 
civilization they have not achieved? Are bigger tele- 
scopes and eyclotrons needed in a world like this? 

It would be presumptuous to attempt an answer to 
this question in a few brief paragraphs even if the 
writer were especially competent to make any answer 
at all. The question arises, of course, because science 
as a technique for gaining understanding of nature is 
also a technique for gaining control over nature—that 
is, it is a technique for gaining power. And power 
can be used by evil men to do evil even more obviously 
and dramatically that it can be used by men of good 
will to do good. / 

But this is true of many things in life. Sulfanila- 
mide, perhaps the most amazing development of mod- 
ern medical science, came from the German dye in- 
dustry, but so did mustard gas. Exactly the same 
principles of physies are employed to point a 500-ton 
telescope at a star and a 15-inch naval gun at its 
target. Language is a powerful tool which can be 
used to mirror spiritual insight or to spread false and 
destructive propaganda. The possibility of misuse is 
not an argument for no use at all. 

However, this point of view would scarcely justify 
science in dissociating itself from considerations of 
value and purpose. The disavowal of concern with 
social ends would seem to be a callous and irrespon- 
sible way to defend science against the charge that it 
provides man with forces which outstrip his powers 
of control. Such a defense in fact arises from too 
For science is more than 


narrow a view of science. 


the technologies which cluster about it—more than jg 
inventions and gadgets. It is even more than the dis 
covery and correlation of new facts. Science js , 
method, a confidence and a faith. It is a method of 
controlled and rechecked observations and experiments 
objectively recorded with absolute honesty. It js, 
confidence that truth is discoverable. It is a faith 
that truth is worth discovering... 

The contribution which this aspect of science cap 
make to human problems is too often overlooked, 
Science has developed a specialized set of mental pio. 
cedures and a noble tradition concerning their ug, 
Confronted by a problem, the scientist begins by sort. 
ing out the pertinent factors. He discards the irrele 
vant, testing relevancy as critically and dispassio- 
ately as possible. Then with the relevant material in 
front of him he begins the painstaking tasks of de. 
scribing, classifying, discovering correlations, con- 
structing hypotheses, experimentally testing, discard 
ing or adjusting these hypotheses—and extending them 
to new fields. It is of the essence of this whole process 
that he should suspend judgment until ponderable ev- 
dence is at hand, that he should continually reexamine 
underlying theories and definitions, that he should b § 
prepared to abandon a position however attractive it 
may be, that he should be sanely skeptical of conclu- 
sions and that he should maintain complete dispas 
sionate intellectual honesty. | 

Surely a technique of this kind has some meaning 
in the confused issues which we are now facing. We 
ean searcely afford to declare a moratorium on thi 
kind of intellectual objectivity. It has undeniable social 
serviceability. It can create what John Dewey calls “s 
new morale,” a new approach to the solution of the 
difficulties which now overwhelm us. It can be a nour 
ishing atmosphere for the development of a factui 
outlook, of a healthy and flexible skepticism, of ! 
disposition to seek for the causes of things and df 
objectivity and tolerance in the appraisal of evident 
As Professor Dewey says: “The future of democrat 
is allied with the spread of the scientific attitude. 1 
is the sole guarantee against wholesale misleading by 
propaganda. More important still, it is the only * 
surance of the possibility of a publie opinion intel 
gent enough to meet present social problems.” — 

In giving expression to this faith one would wish 
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guard against excessive optimism. Measurement and 
accuracy by themselves do not touch even the fringe 
of social questions. Human relations can not be re- 
duced to mathematical formulae or deterministic se- 


quences. Knowledge of facts does not tell us what to 


io about them. The social sciences can successfully 


copy some of the techniques of the physical sciences, 
but ahead of us is the long difficult road, through trial 
and error, toward goals of social organization and 
control that lie obseured on the far horizon. 

But science at least furnishes us a lead. Its meth- 


SCIENCE 


307 


ods teach patience; it stands for detachment and sus- 
pended judgment; it emphasizes the value of imagina- 
tion and doubt; in a world of emotion and passion it 
shows us what the weighing of evidence means. That 


its by-products have created an unbelievably complex 


tangle of human ordering beyond our present means 
of guidance can searcely be denied; but as a pattern of 
intelligence it still furnishes us the hope of deeper 
understanding and insight, and perhaps of some ulti- 
mate solutions —Dr. Raymond B. Fosdick, president 
of the Rockefeller Foundation, in his review for 1940. 


SCIENTIFIC BOOKS 


SCIENTIFIC COMPUTATION 


Punched Card Methods in Scientific Computation. 
By W. J. Eckert. ix+135 pp. Published by 
the Thomas J. Watson Astronomical Computing 
Bureau, Columbia University. 1940. $2.00. 


Berore the beginning of the seventeenth century 
all scientific computations, no matter how intricate, 
were carried out by the slow and laborious method that 
the schoolboy still uses in doing his home work. The 
invention of logarithms by Napier in 1614 and the pub- 
lication of convenient logarithmic tables by Briggs 
soon thereafter were the first powerful expedient to 
lighten the labor of computing. During the three cen- 
turies that followed mathematicians aimed to trans- 
form their formulae so that they would be adapted to 
logarithmic tables, and a great variety of such tables 
were published. At the end of the nineteenth century 
came the development in practical and inexpensive 
form of the multiplying machine, and this constitutes 
the second great advance. For some kinds of comput- 
ing these machines offer advantages over logarithms, 
especially since the publication of many convenient 
tables of the natural (instead of logarithmic) fune- 
tions. A third great advance is the invention by 
Hollerith of the punched card method with which the 
present book by Dr. Eckert deals. This was applied 
by Hollerith to the United States Census where it was 
used to great advantage in tabulating and sorting 
according to various arrangements millions of cards. 
Recently the International Business Machines Com- 
pany, which has aequired the rights to the Hollerith 
machines, has developed among others one that is 
capable of doing multiplication and this has greatly 
widened the scope of this method and made it espe- 
cially serviceable in astronomy. 

The cards to be punched are very thin and measure 
19 by 8 em. They contain 80 columns of 12 spaces 
each, one space for each digit and two extra ones for 
the algebraic signs and for special purposes. As the 


cards are run through the machines electrical contacts 
are made through the punched holes and electrical im- 
pulses are brought to a switch-board which distributes 
them according to the nature of the problem. It is 
possible to add or subtract two or more quantities that 
have been punched on the cards, to multiply them or to 
dispose of them in a number of other different ways. 
The most recent machines are capable of performing 
in this way operations like the following: 

+A+B+C+D+E+F+G 

A+(B+C+D) E+ (F+G+H)IiJd 

The results of these operations either appear as 
punches in other columns on the card or are printed 
on the face of the card. 

Recently, Thomas J. Watson, who is president of 
the International Business Machines Company, has 
set up at Columbia University, under the direction of 
Dr. Eckert, an astronomical computing bureau to 
which has been generously contributed the free use of 
a complete battery of these machines. This has 
enabled the bureau to undertake several large pieces of 
work: the numerical vertification of Brown’s lunar 
theory; the computation of standard places on Yale 
photographie plates, starting with the right ascensions 
and declinations of several hundred thousand stars; 
planetary perturbations, and so on. Dr. Eckert de- 
seribes in detail how each of these problems was at- 
tacked, and this makes very useful reading for one 
who is contemplating a large piece of computation. 
Ordinarily it does not pay to use the punched-card 
method for a small or even a moderately large piece of 
work. Time is consumed in adapting the data to the 
machines, and more time is spent in adjusting the 
switchboards to the problem in hand. But if the prob- 
lem is extensive enough the saving may be very great. 
Thus, for example, the cost of verifying Brown’s lunar 
theory at the Watson Astronomical Computing Bureau 
was at most one tenth of that of doing it by the ordi- 
nary methods. 

Dr. Eckert has done science a valuable service in 
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applying this method to several important problems 
and in describing in this book the processes used by 
him. This method undoubtedly has a great future, 
and will make possible computations that are so 


laborious by ordinary processes as to make them . 


impracticable. The cost of renting the machines, 
which at present is the only way they are made 
available, is necessarily high; but with their more 
extended use this cost will unquestionably be re- 
duced. In the meantime astronomers have reason 
to be grateful to the Thomas J. Watson Astronomical 
Computing Bureau for its services, which cost nothing 
more than the salaries of the operators on any piece 
of work accepted by its Board of Managers. Yale Ob- 
servatory has especial reason to express such thanks, 
several very large projects having been made possible 
in this way. | 
FRANK SCHLESINGER 
YALE UNIVERSITY OBSERVATORY 


JOHN ALFRED BRASHEAR 
John Alfred Brashear, Scientist and Humanitarian. 
By Harrier A. and Rupy EIseMAN. viiit+ 
‘220 pp. Philadelphia: University of Pennsylvania 
Press. 1940. $2.25. 
Tus biography of a man who was born a hundred 
years ago and died twenty years ago, is a sympathetic 
portrayal of the life of a man who was not great in 


SCIENCE 


his scientific achievements, but who had a great ing, 
ence upon others, who in their turn gave money fj 
encourage and support scientific and educational » 
terprises in Pittsburgh. It is written not for 
scientist but for the layman and is one in a series ¢ 
lives of prominent Pennsylvanians. The life y 
“Uncle John” is a success story of the nineteenth cy, 
tury. Here a young man of humble parentage ay 
little book learning rises from millwright to helpe 
of the eminent Langley and to friend of the milli, 
aires, Frick, Schwab, Phipps, Thaw and Carnegi 
He is recognized in science for the “Brashear” metho 
for silvering mirrors and for the fine optical instr, 
ments, including spectroscopes, rock-salt prisms apj 
telescopes, made in his shop. But this book does yo 
dwell at length on these achievements as much as oy 
the civic responsibilities he assumed and on the inf 
ence he had over educational Pittsburgh at the tun 
of the century as the director of the Allegheny Obser. 
vatory, as the chancellor of the Western University 
of Pennsylvania—now the University of Pittsburgli- 
as a trustee of the Carnegie Technical Schools, anj 
finally, as the administrator of the Frick Education 
Commission. The biography is simply written in 
conversational style; it is at times amusing wha 
anecdotes relating to the “Mill Lords” are told. 

McK 

HARVARD COLLEGE OBSERVATORY 
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PARTIAL PROTECTION OF RATS BY RIBO- 
FLAVIN WITH CASEIN AGAINST LIVER 
CANCER CAUSED BY DIMETHYL- 
AMINOAZOBENZENE* 

THE regular production of hepatic cirrhosis and 
cancer by the oral administration of dimethylamino- 
azobenzene (butter yellow) to rats has been reported 
by Kinosita.t_ The animals were fed 20 ce of a 3 per 
cent. solution of the chemical in olive oil mixed with 
1,000 grams of a diet composed of unpolished rice 
supplemented with carrot. Subsequently, Nakahara? 
and his co-workers showed that no cirrhosis or cancer 
developed when this régime was supplemented with 
liver, and Ando* found that yeast had a similar effect. 

Kensler, Sugiura and Rhoads* measured, by a 
modification of the method of Hodson and Norris,5 

*A grant from Standard Brands, Inc., and the Jane 
Coffin Childs Memorial Fund for Medical Research, in sup- 
port of this work is gratefully acknowledged. 


1 R. Kinosita, Trans. Soc. Path. Jap., 27: 665, 1937. 

2 W. Nakahara, T. Fujiwara and K. Mori, Gann, 33: 
57, 1939. 

3T,. Ando, Gann, 32: 252, 1938. 

4C. J. Kensler, K. Sugiura and C. P. Rhoads, ScrENCE, 
91: 623, 1940. 

5 A, Z. Hodson and L. C. Norris, Jour. Biol. Chem., 131: 
621, 1939. 


the riboflavin levels in the livers of rats fed upon tie 
basal diet as used by Kinosita, but without added 
butter yellow. The levels were found to be signit- 
cantly lower than those of rats fed a stock laboratory 
diet. Moreover, if butter yellow was mixed with the 
rice, even less riboflavin was present in the livers 
Most striking was the fact that the tumors which r- 
sulted from the carcinogenic régime contained only 
about 20 per cent. of the amount of riboflavin found 


‘in normal rat livers. If a protective supplement o 


yeast (Fleischmann 20-40) was administered, hov- 
ever, normal riboflavin levels in the livers were mail: 
tained and no cirrhosis or cancer resulted. 
Further studies provide evidence that the basal die 
as fed in this laboratory is inadequate in its contest 
of riboflavin, since it supplies only about 6 mict 
grams of the vitamin daily. It is usually stated thal 
about 15 micrograms daily are required to maintail 
rats in health. Furthermore, experiment proved thal 
the animals fed the basal diet alone excrete in th 
urine very little riboflavin (2 micrograms daily pt 
rat), less than 20 per cent. of that excreted by a 
mals which receive the usual laboratory ration. lf 
butter yellow is administered with the basal diet, # 
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errebee® was employed in these studies. 


wanting. 


rimary inereased exeretion of riboflavin is followed 
by a progressive decrease until markedly subnormal 
levels are found. The direct fluorometric method of 


These facts prove that a riboflavin deficiency coin- 
‘des with the susceptibility to the carcinogenic effect 
of butter yellow, and they suggested to us the possi- 
jility that riboflavin is the protective factor supplied 
by yeast. Nakahara,’ however, was unable to show 
any protection from the use, as a supplement, of a 
liver eluate preparation which supplied 20 micro- 
grams of riboflavin daily. Similarly, it was found in 
this laboratory that the oral administration of 5 mg 
Bdaily of pure riboflavin® was almost without protec- 
tive effect. It is clear that if riboflavin lack plays any 
part in the cause of the susceptibility to cancer pro- 
duction which results from the administration of the 
basal diet, some factor besides that vitamin is also 
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however, the protective effect was striking, though 
not absolute. From a cancer incidence of from 70 to 
80 per cent., when either substance alone was em- 
ployed, the figure decreased to an average of 3 per 
cent. (1 animal at 150 days) in 2 experiments which 
included 26 rats. The lack of gross morphological 
alterations in the livers of these protected animals was 
in accord with the measurements of the riboflavin 
contents of the same organs. Normal rat livers con- 
tain an average of 29.3 micrograms of riboflavin per 
gram, but those of rats taking the supplements of 
casein, corn oil or riboflavin alone contained an aver- 
age of under 18 micrograms. When riboflavin was 
combined with casein the average content was 27.2 
micrograms, a level close to the normal. 

The relationship between the protection afforded 
by these various supplements and the length of time 
that the animals were fed butter yellow is shown in 
Fig. 1. Whereas none of the animals which received 


— Protective Effect of Various Dietary Supplements 
against the Carcinogenic Effect of Butter Yellow 
100}- No supplement 


Tumor incidence 
| 


Nicotinic ) 

7 Riboflavin (5 mg. 
ap Nicotinic acid + 
(200 7) 


° 


A Nicotinic acid + ribofiavin 
att N (5 mq) 


Riboflavin (200 7) 


+ casein 


150 200 


Days on butter yellow diet 
Fie. 1 


Accordingly, various other supplements were tested 
with and without the addition of riboflavin. Among 
these supplements were nicotinic acid, corn oil and 
casein (Table I) of which none gave significant pro- 
tection when administered alone. When nicotinic 
acid was combined with riboflavin (5 mg daily), how- 
ever, a definite (50 per cent.) decrease in cancer in- 
cidence resulted. In a second experiment a smaller 
amount of riboflavin (200 micrograms daily) fed with 
the nicotinie acid resulted in a smaller decrease in 
incidence (10-20 per cent.). 

en casein was administered as an additional sup- 


j Plement to the 200 micrograms daily of riboflavin, 


te W. Ferrebee, Jour. Clin. Investigation, 19: 251, 


406, 1939 ahara, K. Mori and T. Fujiwara, Gann, 33: 


‘Supplied through the courtesy of Merck and Company. 


15 per cent. of the diet as yeast (Fleischmann 20- 
40) showed any gross or microscopical evidence of 
liver damage at 200 days, one rat (Table I) which 
received the riboflavin-casein supplement had a hepa- 
toma at 150 days. Furthermore, the livers of four of 
these animals showed microscopic evidence of damage 
without tumor formation, a picture comparable to that 
shown by rats given the unsupplemented basal diet 
with butter yellow for about 35 days. 

From the evidence presented, it appears that at 
least two factors are lacking in the basal diet of 
brown rice and carrot which renders rats susceptible 
to the carcinogenic effect of butter yellow. One of 
these factors is riboflavin, and “vitamin-free” alcohol- 
extracted casein provides another. The means by 
which casein exerts its protective effect has not been 
identified, although work on this point is in progress. 
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TABLE I 
Supplement 
Length of time Ma. rate No. rats with Per cent. rats 
-Y. diet with liver 
(days) assayed liver cancer cancer 
Material Am’t/rat/day 
110-130 0 0 35 34 97 
117-126 Riboflavin 5 mg 16 13 81 
118-126 Nicotinic acid en 15 13 87 
115-145 Riboflavin es 17 8 47 
Nicotinic acid 
124 Riboflavin 200 micrograms 8 6 75 
Nicotinic acid 3 mg 
120 Corn oil 400 mg 5 5 100 
120 Riboflavin 200 micrograms 10 8 80 
Corn oil 400 mg 
120 Casein 2 gm 10 8 80 
Corn oil 400 mg 
120 Riboflavin 200 micrograms 10 0 0 
Casein 2 gm 
Corn oil 400 mg 
149 asein 2 gm 17 12 71 
150 Riboflavin 200 micrograms 16 1 
Casein 2 
160-210 Yeast (20—40) 1.5 gm 22 0 0 
Liver cancer which results from the feeding of butter yellow with basal diet, average ..........cceceecserceces 


Nore. The use of casein in these experiments was 
suggested by a joint study in progress with Professors 
Vincent du Vigneaud and Dean Burk, of Cornell Uni- 
versity Medical College. With them various factors 
that might be involved in addition to riboflavin are 
under investigation, particularly the sulfur-contain- 
ing amino acids. 

C. J. KENSLER 

K. SuGrura 

N. F. Youne 

C. R. Haurer 

C. P. Raoaps 
MEMORIAL HOSPITAL, 


New York, N. Y. 


INHIBITION OF LIPASE ACTIVITY IN 
MILK 

OnE of the most objectionable flavors which occurs 
occasionally in milk is the so-called rancid flavor. 
This flavor is due to a partial hydrolysis of milk fat 
by lipase. The presence of free fatty acids of lower 
molecular weight in milk, and especially that of buty- 
ric, is responsible for this flavor. 

Ordinarily, when cows have an access to green feed 
the problem of lipolysis in milk is not of great con- 
cern. However, in the winter time, when cows are 
on dry feed, the milk industry is confronted with a 
serious problem of spontaneous lipolysis in milk from 
cows that are usually late in lactation. The milk will 
become rancid without any apparent activation mea- 
sures, such as homogenization, usually on standing 
four hours or longer after milking, unless the milk is 
pasteurized in time to inactivate the lipase. 

In the course of a study of the factors responsible 
for the wide variation in the concentration of natu- 
rally active lipase in milk we were impressed with the 
phenomenon of the absence of lipolysis while the milk 


is in the udder, no matter how high the concentratiy 
of lipase in milk might be potentially. The specusfl 
tion upon this feature, together with some other } 
regularities in the activity of lipase, led us to the ds 
covery which, we hope, will give a sounder basis { 
further study of lipase activity in milk, and, in soy 
measure, will be of immediate value to men in indw 
try and of interest to biochemists. 

We employed the measurements of surface tensis 
of milk (as well as of pH and titratable acidity whe 
it was feasible) to determine the rate of lipase acti 
Briefly, our data on milk containing a naturally actin 
lipase, obtained from several cows at various tims 
show: 


1. After milk is drawn from the udder the lipase 
activated by cooling of milk. As long as the milk is ke 
at a temperature of the body or near to it the enym 
remains relatively inactive almost for the duration of th 
life of milk. In facet, the rate of lipase action is 
negligible even at temperatures between 30°-20° C., tli 
milk relatively high in lipase will still not become sigiiyyy 
cantly rancid unless the milk is cooled during aging 
lower temperature. The critical cooling temperatill 
appears to be between 20°-15° C. and the rate of lipat 
action is increased with progressive cooling to lower \# 
peratures. The most important feature of the activatit 
of milk lipase by cooling is that once the milk has hmm 
cooled, the activity of lipase is not materially affect 
whether the milk is aged in ‘the cold or rewarmed immed 
ately to 20°, 30°, or 37° C. after cooling and aged at tli 
temperatures. Actually, the velocity of lipase action] 
milk fat is even slightly greater when cooled milk is 
warmed to 25° C. and aged at 20°-25° C., provided # 
milk is of low bacteria count. The rapid growth of cert 
bacteria and the development of acid, we know,! © 
hinder the speed of lipolysis. It is also clear that 


1N. P. Tarassuk and F. R. Smith, Jour. Dairy Sci. 
1163-1170, 1940. 
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: ‘eal state of fat in milk will not explain the activa- 
of lipase by cooling. Our data indicate that the 
plausible hypothesis for the acceleration of the lipase 
Rity in milk by cooling is to be found in the effect of 
ng on the permeability to lipase of the adsorption 
mnbrane’’? surrounding the fat globules. A mild, 
ning-like agitation of milk will activate the enzyme 
out cooling of milk. The addition of formaldehyde 
© sk and aging will also inerease considerably the rate 
Mpase action without the necessity of cooling. The ad- 
n of formaldehyde to well-cooled milk has no effect on 
ate of lipase action, The ineffectiveness of formalde- 
> as a milk lipase inhibitor was shown by Palmer in 
2 

The holding of milk at 32°-37° C. for 1 to 3 hours 
mediately after it leaves the udder exerts a profound 
rding effect upon the activity of lipase even though 
Bmilk is cooled afterwards. Our results show that by 
ing for 24 hours at 33° C. the development of per- 
ible rancidity was postponed for over 30 hours in 
which otherwise became strongly rancid in 12 hours. 
retarding effect is inversely related to the concentra- 
of lipase and is progressively increased up to about 
hours of holding. 
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is expected that a detailed paper of this study 
be published in the near future. It is becoming 
easingly evident that in a study of lipase activity 
nilk a knowledge of the temperature history of the 
me from the time it leaves the udder is essential. 

N. P. TarassukK 

G. A. RicHaRDsON 


tensig 
y whe 
action 
time 


NIVERSITY OF CALIFORNIA, 
Davis 


IURAM SULFIDE FOR TURF DISEASES 


PPLICATIONS of mereury fungicides are considered 
messary for the maintenance of desirable bent turf 
sections of the country where turf diseases are 
tblesome. The war has caused such a tremendous 
mease in the prices of mercury that the cost of these 

rials has become exorbitant. This fact has occa- 


W PARAFFIN-RESIN INFILTRATING AND 
IMBEDDING MEDIA FOR MICRO- 


TECHNIQUE 
fet ETOFORE the writer has used a paraffin, bayberry 
Tubber mixture for both infiltration and imbed- 
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B of tissues. The media herein described are pre- 
ed from paraffin of melting range 56°-58° C. and 
m a water-white hydrocarbon resin, LX-291, pro- 
ed by the Neville Company, Pittsburgh, Pa. Pre- 
hary advantages are that the ingredients are easier 
btain, the media are simpler to make, are clear and 


' - 8. Palmer, Jour. Am. Chem. Soc., 44: 1527-1538, 
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sioned an increase in the work on the testing of ma- 
terials for their fungicidal properties. More than 100 
chemicals were tested during the past year for the 
control of turf diseases. Some of the thiuram sulfide 
compounds have shown considerable promise. Of 
these, tetramethyl thiuramdisulfide (known commer- 
cially as TUADS, Thiurad, and DuBay 1205-U) has 
been the most effective to date. Previous investigators 
have found it to be valuable as an insecticide’ and 
also as a fungicide in the control of Venturia inae- 
qualis (Cke.) Wint. on apple.? 

Tetramethyl thiuramdisulfide was tested on the turf 
garden at the Arlington Experiment Farm, Arlington, 
Virginia, and on the two nearby golf courses for the 
control of both brownpatch (causal organism, Rhizoc-. 
tonia solani Kiihn) and dollarspot (causal organism, 
Sclerotinia homoeocarpa Bennett) on bent turf. 

The experiments were conducted on three different 
strains of creeping bent, and no injury to the turf 
was observed at the rates used. The material was 
mixed with sufficient dry sand to serve as a carrier, 
broadeast evenly over the area and watered in lightly. 
It was applied at weekly intervals, during the summer 
months for the control of brownpatch, and during the 
spring and fall months for the control of dollarspot. 

This season’s applications of the chemical at the 
rate of 4 ounces to 1,000 square feet effected complete 
control of both diseases, whereas the untreated plots 
were 70 per cent. infected. In these series the turf 
was superior to that on the plots which had received 
treatments with mercury fungicides. Lighter appli- 
eations were tried for the control of dollarspot. <A 
2-ounce rate gave just as effective control as a 4-ounce 
rate when repeated treatments were employed. 
Where the rate of application was reduced to 1 ounce 
to 1,000 square feet from 7 to 15 per cent. of the area 
became infected. 

Grorce E. HarrineTon 

U. 8S. GoLF ASSOCIATION GREEN SECTION 


a | CIENTIFIC APPARATUS AND LABORATORY METHODS 


white and can be more easily filtered. The chief tech- 
nical advantage is that the solidified media suggested 
here differ from each other appreciably in hardness at 
a given temperature, but not essentially in melting 
range. Consequently, excellent sections, which ribbon 
well, of any desired thickness below about 201, can 
be cut at room temperature. 

The compositions of the paraffin-resin media are 
indicated here by the percentage by weight of resin 
in the mixtures. Hardness of the media increases as 

1H. G. Guy, Univ. of Del. Exp. Sta. Bull. No. 206, 1937. 


2H. B. 8S. Montgomery and M. H. Moore, Jour. Pomol., 
15, 253-266, 1938. 
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the content of LX-291 resin increases. The mixtures 
are most readily prepared by blending the weighed 
portions of paraffin and resin at a temperature of 
about 170° C., and filtering. Five per ecent., 10 per 
cent., 20 per cent. and 30 per cent. solutions have been 
used in practical work, though solutions of higher con- 
centration have been made. All melt over a range of 
several degrees, the lower limit of each being within 
one degree of 55° C. A paraffin oven set at 59° C. is 
satisfactory for all. 

Best results are obtained by infiltrating tissues in 
pure paraffin, in a 5 per cent. mixture or in a 10 per 
cent. mixture, and imbedding in a harder medium. The 
hardness of that part of the block composed of tissue 
_plus infiltrating medium should be about equal to, but 
in any event should not exceed, the hardness of that 
part consising of imbedding medium. It is desirable 
to use a wetting agent in the fluid used to float the 
sections on the slide, especially for thinner ones where 
incorrect infiltrating and imbedding media may result 
in production of fine creases in the tissue of the sec- 
tion. If the section is overheated on the slide or if 
the fluid is allowed to cool too long before it is drained 
off, the imbedding medium will shrink slightly, but the 
tissue will not. 

So much of the relative success of cutting sections 
depends upon the degree of perfection of the knife 


edge that no attempt will be made here to list the range 


of thickness of sections which can be eut best with each 
paraffin-resin imbedding (not infiltrating) medium. 
Under comparable conditions in one certain case, the 
following observations were made. With a 10 per 
cent. solution as the imbedding medium, sections 
thicker than 12 failed to ribbon well, while sections 
thinner than 4 were deemed to be too wrinkled to be 
designated as good, although those of 3 4 and 2» were 
usable. With a 50 per cent. solution as the imbedding 
medium, sections of 1» were the only ones that would 
ribbon. These sections exhibited about the same hori- 
zontal compression as did the 5 u sections of the 10 per 
cent. mixture, albeit the ribbon was so light that it was 
very difficult to handle. Invariably, as the medium 
becomes harder the range of thickness of sections 
which can be cut well becomes narrower and shifts 
downwards. Thicker sections in each range show less 
horizontal compression than thinner sections, but 
among ranges this horizontal compression of sections 
in comparable parts of the ranges is about equal. 
RicHarp A. Groat 
DEPARTMENT OF ANATOMY, 
UNIVERSITY OF WISCONSIN 


A MICROFILM CAMERA 


THE recent discussions of equipment for microfilm- 
ing have overlooked one means of making a truly pre- 
cision camera suitable for short-run and volume work 
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in the small school with limited facilities. [yj, equighl 


ment can easily be built around one of the discon 
tinued 35 mm moving picture cameras which arp af 
to be found on secondhand shelves. The author Dicke 
up such a camera for $10, mounted a shutter be, 
the lens to produce a camera suitable for microfilnj, 
in color and in black and white. The lens js ,, 
questionably superior to those found in the legs 
pensive miniature cameras; the camera is rngyep 
constructed and holds enough films for the photograp, 
ing of a small volume on a single roll—25( sing| 
frame pictures. 

The camera is a Sept, a spring-driven camera yj 
a color-corrected, anastigmatie f 3.5 lens, popu 
in the days of silent films with the many eclectic ney 
cameramen. This camera with the prefixed shut 
may be mounted on a stand such as that described } 
English’ to give an assembly capable of produciy 
microfilm equal to that of many commercial labor 
tories. 

The writer reads his microfilm in two visual. magni 
fiers,2 mounted on illuminated bases which were ma 
at a cost of approximately $1.00 each. Two reade 
are indispensable for cross-referring ; but possibly th 
chief advantage in having two readers is that the 
enable one to photograph the even-numbered and odd 
numbered pages on different rolls, thus eliminati 


the moving and centering of the copy after each « 


posure; a roll goes into each machine and they 1 
then used alternately. 
HERMAN Branson 
DILLARD UNIVERSITY 


1F, L. English, American Photography, 32: 825, 1934 


2 Herman Branson, School, Science and Mathematic 
40: 411, 1940. 
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